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• iql3._80

45};_5

S?ACZCRAFT MASS Z'J_<4ARY (kg or tl

......... Depart .................. Arrzve .........

Eng:ne ?ropeiL Tankage Engzne Propell TanKage Inert ?robes AeroBr_ Drops /amples _:eL_{_ss

6.900 18.263 0.000 0.000 0.000 0.000 0.600 17.312 13.110 0,0C0 ,3._C- 453_5

6.300 9.245 0.000 0.900 0.0O0 0.000 0.600 23.560 0.030 C.]OC 3.]30 6 2_7

-e7

L

3EPARTURE/ARRIVAL CONDITIONS

...................... 3epart ............................................. Arrive .......................

'/ :nf Decl R= Asc Brn Tm Del V VLoss v Inf Decl Rt Asc Brn Tm Del "; ",'L=ss

(km/s} [_eg) (deg) (min) [k m/s) (m/s) {kmls) (deg; (deg: (m=n, [km; s - s

Im _ • '3.07510 -,_.,5 169.52 12.564 0.91057 12,521 5.45117 -6.97 3!4 16 0.300 0 0COCC ....-

2.79973 22.29 160.17 6.068 0.97501 2.970 6,81300 15.54 84.03 0.300 C.00003 "._C_

e 7

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Sem=-._-:is Eccentricity Inclination Asc Node Arg Per True Anom True Anom Per_hel_on Aphelion ?er_cc

AU[: (deg) (deg] (deg) (deg) (deg) (AU) (AU) :ays

1._5")219 0.219942932 1.23779 281.99267 171.36358 8.71725 156.81879 0.9812524 [.5345954 51_.]i_54

1.]:[9496 0.297971017 1.65105 107.77939 232.40C05 194.26408 307.54150 0.9278682 1.6780310 54].2]_64

LAUNCH DELTA V ORIENTATION - PLA_NETOCENTRI Z

Altitude Inclination Delta V Declination R= Ascension X Dot Y Dot Z Dot

[km) ideg] {kmlsec) (deg) {deg) {km/sec) (k m/see) i_m/sec)

_00.00000 51.60000 0.91057 -48.07849 115.71342 -0.26395 0.54812 -0.67752

900.00000 51.60000 0.91057 34.12085 128.88116 -0.47318 0.58681 0.51078

Earth

9ep

.F'e= 4a/s

ZeF_rcArr=ve 0.9'3

TL.?r_ 3:s,

_: i_p 3rZ:ts ,raa_t)

A_capse 3:stance [[.09

?er_apse S_stance 1.13

_!_cezraft S_stances (AU)

M:n_mum Heliocentric

_{_:.:_mum Heliocentric

3e o =en t r : c 0. 0000

MISSION OPERATIONS

Mars Earth

Hello Art Dep Hello Art

200.00 729.00 919.00

200.30 529.,30 190.30

0.00 10.95 C.00

0.00 1.07 0.00

0.9833 1.0166

1.5004 1.6574

1.1244 1.6764 0.0000

_esve_s

l'rcpu[s::n Type

/tnf 'km'sec:,

E:f Lelts-v _m,,sec]

".'e. Losses <m, sec]

_r,peiiant (kg ,Dr t

B:rn t:me hr]

7hr,st <lms OF _Ibs

_Z_c imp sec_

Zr_ St]qe ?ett=soned

iSr_bes Se_ara[ed

Ae[,DBr]<e Separated

Dr)p Mass Left

.<_:nF[e Mass A_ded

vloss None Vloss None

3.08 5.45 2.80 6.81

0.91 0.00 0.00 0.98 0.00 0.00

12.52 0.00 2.97 0.00

18.26 C.O0 0.00 9.25 0.00 0.00

0.11 0.00 0.I0 0.00

24.75 0.00 24.75 0.00

463.4 0.0 442.1 0.0

6.30 0.00 6.30 0.00

17.31 23.56

13.[0 0.00

0.00 0.00

0.00 0.00



..e ] :7 .i.a'.

}).752

;: 25'0

SPACECRAFT MASS STR,94ABY [kg o[ t}

......... _epart .................. Arrive .........

Engine PropeIL Tankage Engine Propell Tankage Inert Probes AeroBr:< Sr_ps Samples UezXass

6.000 18.191 0.000 0.900 0.000 0.000 0.000 11.312 13.130 3.000 ,].SOC 45.150

6.300 9.092 0.000 0.900 0.000 0.000 0.000 23.558 0.000 0.000 0.000 6.230

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrzve .......................

V [nf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V ';L:ss

(kmls] (deg) {deg} (min) (kmls) (m/s] (kmls) (deg} (deg) (min) (_mls_ m,s

].390vi -9.62 169.14 12.514 3.91492 12.491 5.45000 -_.08 314.19 0.900 0.00000 ].]C[

2.79973 22.27 160.20 5.968 0.97492 2.872 6.81901 15.54 84.02 0.000 0.00000 3.32_

e3

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

Se=_-Axis Eccentricity Inclination Asc Node Arg Per True Amom True Anom Perihelion Aphelion Per;or

%T! {deg} (deg) (deg) (deg) (deg) (AU) (AU] _days,

_.f_-_972 0.220094935 1.21414 282.75585 170.60346 9.47860 156.84119 0.9808766 1.5344978 515.179C_

i.]218137 0.287955829 1.65118 107.72949 232.45981 194.23112 307.4817[ 0.9276609 1.6779664 542.15261

LAUNCH DELTA v ORIENTATION - PLANETOCENTRIC

Altitude inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (k m/see) (deg) (deg) (km/sec) _km/sec) (km/sec)

800.00000 51.60000 0.91492 -47.77069 116.02540 -0.26981 ,3.55257 -0.67746

800.00000 51.60000 0.91492 34.47833 128.43679 -0.46885 0.59077 0.51793

_me5 zR:s

ZeQ][t .:ZELVe

TL_Sc-ft2/

strap S:_-_S 'radzk)

Apoapse ::stance 12.09

Per=apse 2;stance 1.13

_�cecraf_ D_stances (AU)

Minimum ieiiocentric

Maxlmum iei_ocentric

]eocen_r=s 0.0000

MISSION OPERATIONS

Eart_ Mars Earth

Dep Hello Art Dep Hello Arr

0.00 199.20 728.20 918.20

199.30 529.90 190.00

0.30 10.95 g.o0

0.00 1.07 0.00

0.9833 1.0166

1.5004 1.6574

1.1247 1.6769 0.0000

!aneuvers

P:_puis:cn Type Vloss

V;nf ikr, sec) 3.09

Eft DeLta-'/ <km/sec_ 0.91

','el Losses Cm/sec] 12.49

?rDpeiLr_t (kG of t_ 18.19

Bu:n tu:r_ :hr! 0.21

7hv';st ._5 Of klbs _ 24.75

Spe,; :<_ ,sec] 463.4

!aSS £_anze$ <kg or t)

Dr/ St33e Jettisoned 6.00

?:.oces f£_arated

Aez_Br_.;e Separated

D:_p >1_s Left

3dmp[e 'T_ss Added

None Vloss None

5.45 2.80 6.82

0.00 0.00 0.97 0.00 0.00

0.00 2.87 0.00

0.00 0.00 9.09 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

O.O0 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



Air L'/,_

;At; _, J,'l, IL.)S0@ hours ']MT !4ar;_ :',h _i, 2']:;, : ' f :-. " ];:_ ;:1:

hl:_n Sate $6662,00'),S ;::._n : ,'._ ""'"

:AN :, 231h, ',_,1008 hours GMT g.x_'n 7;1. . :,:g, ..: ::,., :_;:: ;:47

7u::an Date 57389.2542 ;i:.,r, L-ire 1":7_ 21_.:

T)t]. _. ;r]_= _r; ':" _-

_eq

L

Initial

100.837

45.905

SPACECRAFT MASS 3'._2*_Rf ::kq or t

......... Depart .................. Arrive ......... :;etM)s_

Engine PropeLl Tankage Engine PropelL Tankage Inert ?feZes Aer=2r< 2r:_=s Samples

6,000 18,520 0.000 0.000 0.000 0.000 0.600 17.312 /].IC'D ':000 3.C:2 4£.325

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.568 0.Og] 2.900 3.53: 6.1::

Leg

I

9

DEPARTURE�ARRIVAL ,CONDITIONS

...................... Depart .......................

V Inf OecL Rt Asc Brn Tm Del V VLoss

{_/s} (deE) (deE) (min) (k m/s) (m/s)

3.11432 -8.92 168.66 12.741 0.92216 13.062

2.79973 22.29 160.17 6.068 0.97502 2.970

...................... Arrlve .......................

V [nf De:i Rt Asc Brn Tm =eL ",' .L:ss

ikmls) Idegi _deg; :manr (km, s -{.

5.45214 -7.24 314.24 D.0C0 3.]C_:1 .....

6.81300 15.54 84.03 0.00@ ,3.00SC2 :.:::

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion

{AU) [deE) (deE) (dog) [deg) (deE) <AU) {AUI

1.2574544 0.220382343 1.18160 283.77331 169.59606 10.48779 156.83292 0.9803336 1.534575[

1.3029496 0.287871025 1.65105 107.77940 232.40002 194.26408 307.54150 0.92z9682 1.6780311

_eri3=

=ays

515.33515

543,23-££

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude inclinatlon Delta V Declination Ht Ascension X Dot Y Do[ Z Dot

[km] {deE) {k m/see) (dog) {deE) (_/sec_ ikm/sec) :km/sec}

800.00000 51.60000 0.92216 -47.33333 116.49330 -0.2788C _.55935 -0.678C7

@00.00000 51.60000 0.92216 34.93604 127.89596 -0.46435 0.59657 O.52BC9

Earth

Dep

-::es <days;

:epart/Arr=ve 0.30

Fl_gnt/Stay

£s:,"Cap OrDers <radii)

Apoapse Distance 12.09

Perzapse Distance 1.13

_pacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Mars Earth

Bel_o Art Dep Hello Art

198.30 727.25 917.25

198.30 529.95 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9833 1.0166

1.5004 1.6574

1.1247 1.6764 0.0000

'4a_e_vers

Propulsion Type Vioss

';_nf (km/sec! 3.11

Elf Oeita-V [km/sec) 0.92

VeL Losses {m/sec) 13.06

Propellant {kg or t) 19.52

Burn time {hr_ 0.21

Thrust {lbs or klbs) 24.75

Spec Imp _secl 463.4

:4ass Changes Lkq or t]

3ry Stage Jettisoned 6.00

?roPes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.9_ 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 O.OO

17.31 23.56

13,10 0.00

0.00 0.00

0,00 0.00



CJr" :

P<P F,PM,;.N% _ "!'Y;'>

/ " : " , . r _ _pt 7
:7,.'; -,, _ _ : i, ' " 550'] hours ";MT Ma :'; :'.:L : " , .: . : ; .....

L_C; " ,:6:6, :_.:]C4 hours qMT -a_th ;"g 3, ?_,:6, 1_.i:%4 : _::3 _:_7

;,_L..]n DaLe 5719_.25,42 ;.::._:-, ]_te :_: _ 2:..

" :i .2_7

:-. ]05

S?AC£CRAFT _ASS srj?<M_pf ::k] or tl

......... Depart .................. Arrive .........

g:i_r.e Prcpeil Tankage Engine ?ropell TanKage Inert Protes Ae:cBr< 2:_ps Samp:es NetXass

6.,:,CC 19.9]0 0.000 0.000 0.000 0.000 0.600 17.312 12.13C, 3.30': ,:.D$] 4%.3,:5

6.3C3 3.245 0.000 0.000 0.000 0.000 0.600 23.56_ 3.3'3C, D.D00 3.3:,3 6.Zq:

gEPARTURE/ARR:';AL COND[T:ONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl _t Asc Brn Tm Det V Vgoss V inf Dec/ Rt Asc Brn Tm De: V .'Lsss

(km/s], {deE) (deE) (min) (k m/s) (m/s) (k m/s) (deE) fdeg} [mln} (Lm/s. r,s

2.16979 -7,60 167,66 12.995 0,93882 13.868 5.45048 -?.51 314.30 0._00 _._0]37 ......

2.73973 22.29 160,17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.0C'0 0.'sOC:': 3.:'"

Semi-Axis

{AU)

1.2566927

1.]329497

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node ArE ?er True Anom True Anom Perihelion Aphelion ?e[zsz

(deE) {deE) (deE) (deE) (deE) (AU) (AU) ::days

0.220917529 1.12652 295.80874 167.53580 12.55104 156.91190 0.9790672 1.5343181 514.56714

0.28_871033 1.65105 107.77940 232.39999 194.26409 307.54151 0.9278682 !.6780312 543.23"63

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k_m) (deE} (k m/see) (deE} {deg} (k m/see) (_m/sec) (_m/sec)

900.00000 51.60000 0.93882 -46.42066 117.32931 -0.29712 0.57494 -3.68010

800.00000 51.60000 0.93882 35.71852 126.84909 -0.4571! 0.60994 8.54809

::-es Za}'S '

:ez]rt;Ar[zve

Fl:snt'St_ 7

1_: :ap Orolts {radii]

A_capse Distance 12.09

?ec_apse Distance 1.13

?azecraft Distances (AU)

M_nimum Heliocentric

:4,]:,::mum Hellocentric

]eocentric 0.0000

MISSION OPE?.ATICNS

gaits Mars Earth

3ep Hello Art Dep Heii_ Art

C.30 196,40 725.25 315.25

!96.40 529.85 190.0C

0.00 10.95 0.00

0.00 1.07 0.00

0.9833 1.0166

1.5002 1.6574

1.1253 1.6764 0.0000

'_Reuvers

?rgpuls_on Type Vloss

'.:nf (km/sec) 3.!7

gff Delta-V ikm/sec] 0.94

",'el Losses im, sec) 13,8 _

FT:peLiant (kq or t) I@.39

9,=rn time {hr} 3.22

7hrJst ([bs or kids: 24.75

_ec :mp {sec] 463.4

:_ :nan,;es (ks or t)

-r}' Stage /ettisoned 6.00

_ r;c,_s Separated

_ersB_ake Separated

P_p M_ss Left

"_:p:,? MaSS Adde_

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2,97 0.00

3.30 0.O0 9.25 0.00 0.00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.30

17.31 23.56

_3.10 0.00

0.00 0.00

0.00 8.30



l [ ",'

.. ;,,: "q£p F'C,_/<, "C,!/,b :

;:Iris, /AN _, 2014, _2.%C00 hours GMT Ma_s

;,Jl :,in :aLe 56666.0080

Mar; ,'AN " .]}16, i_, 11_'_9 sours GMT g4r':n

Til:_n :ate %7389,2%12

J';L 22, 2%_;, . 3 "_ " ;r; ]>":

;,.:,r 3_-e _-. t ,

.L

_eg

2

[Ritial

101.664

45.905

S?ACECPAFT MASS SU_.�Y (kg s[ ti

......... Leper= .................. Ars_ve .........

Eng:ne ?:s_ell Tankage Eng:ne ?ropeiL Tankage [nest

6.000 19.247 0.000 0.0O0 0,000 0.000 3.600

6.300 9.245 :3,000 0,000 0.000 0.900 0.600

Prsses AeroBrk Lrscs

i_.3:2 12 1}6 " 30£

23.562 :230 3.392

_'ar_ ie s =: :

7.}<i ;. _i-

3.:_" £ i}

Leg

i

2

DE ?ARTURE/ARR IVAL COND iT IONS

...................... Depart .......................

V Inf Dec[ Rt Asc Brn Tm Del V VLoss

F_m/s) (deE; (deg] (min] (km/s] (m/s)

3.23659 -6.35 166.70 13.310 0.95928 14.908

2.79973 22.29 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Secl 9t Asc Bsn Tm 3el "." ',Loss

(km/s) (degJ :_e_ m=n) <ms : s

5.44861 -7.77 314.32 0.000 _._,3_C[

6.81300 15.54 84.83 :2.3C3 3.>3331 .....

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-_<is Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelzon ?erlcs

IAU:, (deg] (deg] (deE) (deg] (deg) {AU) (AUI says

1.2557727 0.221544971 1.07780 287.84439 165.44233 14.64717 157.02385 0.9775625 1.5339828 514.3:2_19

1.3029497 0.287871042 1.65105 107.77941 232.39996 194.26409 307.54!52 0.9278682 1.6780312 54}23-'i

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude inclination Delta V Declination Rt Ascension X Dot Y Oct Z Dot

(k m] :deg) (km/sec) (deg) (deg) (km/sec_ (km/secl ,<m/sec]

800.00000 51.60000 0.95928 -45.44157 i18.16170 -0.31766 0.59339 -0.68352

800.00000 51.60000 0.95928 36.36177 125.93619 -0.45337 3.62547 3.568_4

Earth

Dep

:mes Idays)

7epart,'Ars_ve 0.30

7light/Stay

:: Ta_ Orb=to (radii}

Apoapse D_stance 12.,39

?esiapse Distance 1.13

spoecraft Distances (AU]

Minimum Heliocentric

Maximum Heliocentric

}eocentri¢ 0.0000

MISSION OPE?,AT!ONS

Mars Earth

Heiio Arr Dep Hello Arr

194.50 723.25 913.25

194.50 528.75 190.00

0.0C 10.95 0.00

0.00 1.07 0.00

0.9834 1.0166

1.50Ol 1.6574

1.1260 1.6764 0.0000

|neuue[s

Propulsion Type Vloss

",'inf (k m/sect 3.24

Elf Delta-V {km/sec) 0.96

Vel Losses (m/sec] 14.91

Propellant (kg or t! 19.35

_u/n t_me ,hsl 0.22

Th=ust (lbs or klbs} 24.75

Spec imp (see! 463.4

'_SS C_anges [kg Or t}

3sy Stage Jettisoned 6.00

Pccbes Separated

AecoBsake Separated

DYsp Mass Left

:_mp[e Mass Added

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

O.O0 6.30 0.,30

!7.31 23.56

13.10 0.00

0.08 0.00

0.00 0.00



i, : -.:

L'dl " ]0:4. :2.%304 ho-_r_ r]XT

Ar [ [v,_

M.]r; 7;L 22, L_,i_, ' I-< ":,r: ]:";

- ;_, _r " i<e ' '• '

[-t _ " ;r i" _

:" - .:-,t

......... 3epar= .........

:n:<:al Engine Prcpell Tankage

102.2i2 6.000 [9.995 0.000

45.905 6.300 9.245 0.000

5PA. TECPAET MAS3 3:C_.PY [k,g cr <

......... Arrive .........

Engine Propeli Tan<age inert Proses Aer:_r< 3rcp:_

0.000 0.000 0.000 0.600 17.312 13 "30 O.00C,

,3.000 0.000 0.000 0.600 23.563 3.000 0.,30C 0. '_ ;_ '{. Z : -

Le,_

DEPARTURE/APRIVAL CONDITIONS

...................... Depart .......................

'/ [nf Decl Rt Asc Brn Tm Del V VLoss

ikm/s] (deg; (deg] (mini {km/s) (m/a)

3.31449 -5.19 165.79 13.687 0.98372 16.223

2.79973 22.29 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V [nf Deci _t Asc Brn Tm _el ',' ,Lcs_

(km/s] (deg. [Ceg (mini 'kms ,3

5.44649 -8.32 314.31 0.000 0.90030 ....

6.81300 15.54 94.03 O.0OO _.360.30'

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity [nclinatlon Asc Node Arg Per True Anom True _nom Perihelion Aphelion Per:c:

[AU) [deg) {deg) (deg) (deg) (deg} iAU) [AU} :a:'s

[.2546882 0.222271418 1.03452 289.98018 163.31543 16.77637 157.16907 0.9758068 1.5335695 51_.33649

1.3029498 0.287871051 1.65105 107.77942 232.39993 194.26410 307.54152 0.9278682 1.6780313 54].33''4

LAUNCH DELTA V ORIENTATION - PLA_NETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Oc[ 2 Oct

{km_ [deg; [km/sec; (dog; (dog) !_m/sec! i_m,'sec) i_m/sec)

9]C.C'aCO0 51.60000 0.983?2 -44.40399 118.99913 -C.340TI C.61468 -0.68_22

90C.SO000 51.60000 0.98372 36.87292 125.17865 -3.45338 C.64322 0.5902?

3e;art/Arr:';e

:L:_nZ, Stay

;: 3Jp Or=:rs radk_

A_=apse Distance

?er_apse D=s_ance

:_;ecraft Distances (AU)

i-[L_=r!_m Hei_oceRtrlc

_a;'tiC_ Heiiocen_rlc

_eccentcic

T_ceJvers

Propulsion Type

'.:n[ [km/sec]

E:f Delta-V Ikm/sec)

".el Losses (m/sod _

::-ce[]3_= _kg or t}

TC,[I.it los Or kL_S:

;so.: imp <sec

t_st; 3han]es (kg or tl

[_?' Stage Jettisoned

9y3Des _ecara[ed

_er_B_a_e Separated

7:'p Mas:; Left

:]:rpi," MJ;S Added

Earth

Dep

:]. :' 0

MISSION OPERATIONS

Mars Earth

Hello Art Dep Hello Arc

192.60 721.25 911.25

192.60 528.65 196.30

12.09 0.00 10.95 0.00

1.13 0.00 1.07 0.00

0.9834 1.0166

1.5000 _.6574

0.0000 1.1266 1.6764 0.0000

Vloas None Vloss None

3.31 5.45 2.80 6.81

0.98 0.00 0.00 0.98 0.00 0.00

16.22 0.00 2.97 0.00

19._9 0.00 0.00 9.25 0,00 0.00

3.23 0.00 0.10 0.00

24,75 0.00 24.75 0.00

463.4 0.0 442.1 0.0

6.00 0.00 6.30 0.00

17.31 23.56

13.[0 0.00

0.00 0.00

0.00 0.00



.L ¸¸¸ ,i:..: I, ¸¸

PER F":P_Y,.NCE :"Hi4/ ' :

','C_ . .1% : I , :1 ,1% : nour_ %MT

:AN :, :0:6, :_ _)_,3 no,_rs GMT

;:;i;an Sa:e %7389 _ '

f,r: , .,,,.

141 :

,",'L ,_, :, :Jr4, __ _',, "o;r ; :HT

Le_ initza:

132.959

45.905

2PA:EC_AFT MASS S';M>_! (k_ or t

......... :epart .................. Arrive .........

£r;g=ne Propel[ Tankage Engine ?ropell Tankage :_ert

6.900 29.542 0.000 3.900 0.000 0.000 0.600

6.300 9.245 0.000 0.000 0.OO0 0.000 0.600

Proses Aerc_rk :,rsps

i7.312 !3.13'9 3.30(3

23.563 3.SCC 0.800

Sam_:e2 Ne:HaSS

3.::i E''-

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt ASC Brn Tm Del V VLoss

!_m/s) Ideg} (deg) (min) (k m/s) (m/s)

3,40356 -4.10 164,99 14.132 1,01242 17,872

2.79973 22.29 160.17 6.068 0.97502 2.970

...................... Art;re .......................

V Inf Oec: Rt Asc Brn Tm De: ; .L:ss

{k m/s) (deg} [deg) (mln] ,:km/s _s

5.45055 -8.27 314.28 0.000 0.00COC .....

6.81300 15,54 84,03 0.000 O,O0CCC 3.:::

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Ax_s Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perinellon Apheizcn For:g:

(AU) (deg) (deg) (dog) (deg) (deg] (AU) (AU) :da/s

!,2536313 0.223211351 0.99241 291.91572 161.17844 18.91564 157.27082 0.9738065 1.5334560 5::.6_9::

1.3_29498 0.287871059 1.65105 107.77943 232.39990 194.26411 307.54153 0.9278683 1.6780313 543.22"-_

LAUNCH DELTA V ORIENTATION - PLA_NETCCENTRIC

ALtitude inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

l_m) (deg) (k m/see] (deg] (deg) <k m/see) {_/secl _km/sec)

800.00000 51.60000 1.01242 -43.30342 119.91316 -0.36742 _.63862 -0.69438

800.90000 51.60000 1.01242 37.27075 124.63584 -0.45791 0.66289 9.61310

Earth

9ep

:mes rdays)

:epart/Arrzve 0.00

?Lzght/Stay

::s: Tap OrDits ,radi_

Apoapse Distance 12.09

?erlapse Distance 1.13

_acecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0,0000

'__r, euve r s

Propulsion Type Vloss

','i£f :km,,'sec! 3.40

Elf w...a-7 ,km/sec _

'.'el Losses _m.'sec) i_.87

?r_peLian_ (kg or t) 20.54

9,_rn time lhrl 9,24

ThruSt (ibS _r kids) 24.75

Spec imp (secl 463.4

Mass Changes (kg or t_

2r 7 Stage Jettisoned 6.00

Probes Separated

Ae[oBrake Separated

:rDp Mass Left

=_mp__ Mass Added

MISSION OPERATIONS

Mars Earth

Helio Arr Dep Helio Art

190,60 719.25 909.25

190.60 528.65 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9835 1.0166

1.5000 1.6574

1.1266 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 ,3.00 0.00

0.00 0.10 0.00

0.00 24,75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.i0 0.00

0.00 0.00

0.00 0.00



2

Z.n ;. t ;.a l

1,32. 222

4 5.9C 5

3PACECRAFT MASS SU.'_MA?'_ ;k_ i-J_ t I

......... Depart .................. ArrLve .........

Engine Propeii Tankage Engine Propeil Tankage Znerz Prcces AercBrK Drops Samples !,ez_5_

61000 20.904 0.000 0.000 0.000 0.000 0.600 17.312 12.130 0.300 3 I]IZ? 4_315

6.300 9.245 0.000 0,000 01000 O iO 00 0.600 23.560 ".DCC iD. 01313 I3. _S* £.2S"

Leg

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Znf Deci Rt Asc Brn Tm Del V VLoss V Inf Deci Rt Asc Brn Tm Del "/ .'Lzs_

{kmls} (deg_ (deg) {min) (kmls} [m/s) [kmls) (deg] ideg} [min) {km/s _3

].45207 -3.58 164.61 14,381 1.02839 18.842 5.45253 -8.40 214,25 0.300 0,C00_ -,][3

2.799_4 22.29 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0 .000el3 *,7]:]

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphe!:on ?ez:_z

[AU) (deg) (deg) (deg) (deg) (degi (AU] IAU] days

1.2530376 0.223722760 0.97306 292.93350 160.09755 19.99753 157.33408 3.9727046 1.533370" _i.22]_

1.3029498 0.287971064 1.65105 107.77943 232.39989 194.26411 307.54153 _.92z8693 1,6 z8C314 542._3"-9

LAUNCH DELTA V ORIENTATZGN - PL/_NETOCENT_ZC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (dog) (km/sec] [deg) (dog) (km/sec) {<m/sec) {km/sec_

800.00000 51.60000 1.02839 -42.73784 120.37302 -0.38191 ].65165 -0.69791

800.00000 51.60000 1.02839 37.42331 124.43079 --0.46178 _i67363 0.62495

-iTeS 'days}

[epart_Arrive O.O0

Tl:_nt/Stay

;slCap Orbits (radii]

_ 09Apoapse Distance

_eriapse Distance 1.13

_acecraft Distances IAU}

Minimum Heliocentric

Maximum Heliocentric

_eccentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hei_o Art Dep Hello Art

189.60 _18.25 908.25

189,60 528.65 190.00

0,00 10.95 lOiO0

O.O0 1.07 0.00

0.9835 1.0166

1.5000 1.6574

1.1266 1.6764 0.0000

!3ne_vers

Propulsion Type Vloss

';zn£ _hm/secl 3.45

Elf Delta-'." {km,/sec] 1.03

";e_ Losses (m/see) 18.84

?_opeliant (kg or t) 20.90

_;_rn t_me i:hr} 0,24

_hrust (ibs or klbs) 24,_5

,Spec imp isec] 463.4

tass Changes (kg OF t)

3[ 7 Stage Jettisoned

Probes Separated

AeroBrake Separated

Drop Mass Left

5ample Mass Added

6.00

None Vloss None

5.45 2.80 6.81

0.00 0100 0"98 0'00 0"00

OlO0 2.97 0,00

0.00 0.00 9,25 0.00 0,00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



L 7 -':

J : : :

_:, 15" ."_ : L z'"

." . _: " i',e 1_,< !2 !:;7

;_;L ,IL, 2L:4, 1. 4"', - . .: :bit :_'

,. ; -717 .9"

' 103. 608

45.}0 =,

3PACE,CPAFT MASS SUMMARY [kg o[ t)

......... 3epar: .................. Arrive .........

Enlane ?ropell TanKage gng:ne P:opell Tankage Inert ?:cses .AersBr< Drsps S.amp.e5 ::el:t]ss

6.300 21.291 0.000 9.000 0.000 0.000 0.600 17.312 12.100 '3.300 3..2:: 4[.3Ci

6.300 9.245 0.000 0.0O0 0.000 0.O00 0.600 23.560 $.000 O.�C0 3.^'" { "'"

_e,]

2

DE ?ABTURE/ARR [VAL CONDITIONS

...................... Art:re .......................
...................... Depart .......................

"/ [nf Secl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Ass Brn Tm Del "/ ,'L:ss

(k,m/s] _deg] <deE] (min) (_m/s) (m/s} (k m/s) (degJ :deE) {mln_ (k:n,'s m_.

3.50288 -3.10 164.21 14.648 1.04539 19.915 5.44795 -8.51 314.20 0.000 0.0000] .....

2.79974 22,29 160.17 6.068 0.97502 2,970 6.81300 15.54 _4.03 0.000 0.00000 :,:3:

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Sem:-Ax:s Ecsentriclty Inclznation Asc Node ArE Per True Anom True Anom Perihelion Aphel:cn Fe_:::

_AU_ {deE} (deg) (deg) (deg) (deE) [AU} IAU) 2a:'s

1.2521998 0.224156824 0.95804 293.95159 158.98470 21.11096 157.48277 0.9715107 1.53289_ _ ill._::::

1.3029499 _.287871068 1.65105 1C7.v7944 232.39987 194.26411 307.54154 0.9278683 !.678C314 _4].22--}

LAUNCH DELTA V ORIENTATION - PLA,4ETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

{hmJ (degl {k m/see) {deg) (deE) (km/sec) ;<m/sec) Ckm/sec)

_00.20000 51.60000 1.04539 -42.17536 120.77749 -0.39643 0.66562 -0.7018_

90_.30002 51.60000 1.04539 37.53574 124.22976 -0.46630 2.68538 0.63691

iez_:: .Arr:ve

Tl:3:: S:ay

: ta T ]rDItS :radii:

:poapse Dzs=ance

?eriapse Distance

::_2ecraft Distances (AU)

>1::_imu_ Heliocentric

b!a:,:,mum Heiiocentr12

3eDcentri:

MISSION OPERATIONS

Earth Mars Earth

Dep Helic Art Dep Helio Art

3.30 188.70 _17.25 907.25

138.7,3 52_,55 190,00

i2.09 0.00 10.95 0.00

1.13 0.00 1.07 0.00

0.9836 1.0166

1.4999 1.6574

0.0000 1.1273 1.6764 0.0000

_7e'J'/ers

7rspuislen Type V1oss None Vloss None

"..nf ,'<m/see! 3.56 5.45 2.80 6.81

,Eft _elta-V :km_sec! 1.05 0.00 0.00 0.98 0.00 0.00

•"-11 L_sses :m,'sec_ 19.9! 0.00 2.97 0.00

:c_peiiant 'kg or :' 21.29 0.00 0.00 9.25 0.00 0.00

:::on t:me :nr} 0.24 0.00 0.10 0.00

7>:;57 [i_s Or kids' 24.75 0.00 24.75 0.O0

:?e: imp _sec: 463.4 0.0 442,1 0.0

:,; :basses tkg or t:

::/ S:age Jeff:sorted

:f_oes 3eparated

h!r:B_]<e Separated

:'c, Mass Left

:rg:e Ma$s Added

6.00 0.00 6.30 0.00

17.31 23.56

13.I0 0.00

0.00 0.00

0.00 0.OO



:..._r Za-e :.';_,.Z54_

: :?,ith_.
:34.467
45.975

S?ACZ:PAFTMASS3':_v2',_Y!<g or t,

......... 3epart .................. Arrive .........

Zr, gine 2:opell Tankage Zr,gine Prope[i Tankage [ner_ Prs_es Ae=cBr< Zrc_s Sam_ies :;e::<_

6,00C 22.152 0.000 9,000 0.000 0.000 0.600 17.312 16.10:] 0.000 0.0C0 4_,]2_

6.200 9.245 0.000 3,000 0.000 0,000 0.600 23.560 0,30;9 0,000 0.3C8 £ Z::

Le ]

DE ?A_TURZIARR IVAL CONDIT DONS

...................... Arrw,'e .......................

...................... Depart ....................... .'Lzss
'I :nf Decl R_ ASc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del ";

km/s) {deg) (deg) [min] (k m/s) {m/s) (k m/s} [degl {geg_ (min} ikm, s - s

3.61254 -2.19 163.51 15.240 1.08299 22.447 5,44513 -8.74 314.39 0.000 3.000C3 .....

2.799?4 22.29 160.17 6.068 0.97502 2.970 6,81300 15.54 94.33 0,'300 '3.0000C .....

Seml-Ax_s

:AU!

1.2505849

1,3C39499

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity :nclina_ion Asc Node Arg Per True Anom True Anom Perihelion Aphelion ?e:=::

{deg) {degl (deg) (deg) (degl (AU! (AU) :ays

2.225224555 0.92720 295,98738 156.75754 23.33931 157,72821 0.9689225 1.5322473 51:._23]-

0.2878_1377 1.65105 107.77944 232.39984 194.26412 307.54154 ,3,9278683 1.6780315 54_.Z3"_1

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta "] Declination Rt Ascension X Det Y Dot Z Dot

<_m; {degl (kmlsec) (deg) (deg) [hm!sec) l_m/sec) (_m/sec:

800.300G0 51.60000 !.08299 -41.01428 121.66776 -0.42901 3,69550 -9,71'371

8S0.]@OO0 51.60000 1,08299 37.68813 124.01133 -0.47938 0,71041 0.66210

":2 3a)'s

:eF_rz/brri',e

-[_:::,_t3/

: :s_ Or::ts {:a_::

Lzz3pse :_stance 12.09

:eriapse ::stance 1.13

_:e:raf_ 3:stances [AUI

:,:_:r]m Heliocentric

:/_;<imum Hei=cce_tr:c

;escentrl: 0,0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hel_o Art Dep He!it Arr

O.0O !86.80 715,25 905.25

186.80 529.45 190.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9837 1.0166

1.4997 1.6574

1.1279 1,6764 0.0000

i:ie.]ve rs

?rcpuls_cn Type V[oss

.':nf IKm, se,:: 3.61

{::: geLtt-v {km,,secl 1.38

.',__ L:ssses msec' 22.45

_::._:ian: k_ cr t _ 22.15

0.25

--:_: ,:ins _r k:Os' 24.75

t-e: [m_ se:_ 463.4

:_ :ta,�e Jett_scne_ 6.00

_::_es Segar_ted

:_e::3rake _eparated

:[_ Mass Left

?_le Mass _dded

None Vloss None

5.45 2.80 6,81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 O.O0 0.00

0.00 0.i0 0.00

O.OC 24,75 0.00

0.0 442.1 0,0

0.00 6,30 0.00

17.31 23.56

13.I0 0.00

0.00 0.00

O.00 0.00



.q,j:"

" I5 q

ArC; :". .:.:_. : .... }. Lou::i ;HT Mar; /': ...... :;. ' . - ;: . >'7

;7.N " 2,':,:6. :_ '.)_6 hunts ';MT _-:_:th ;UL _. i::'. :" "_" >'7

7;." ,. r, .

......... Depart .........

:n_t._L g:,3:ne Propell Tankage

135.;_4 6.930 23.137 0.000

45.}C3 6.300 9.245 G.O00

3?ACEqPAFT .MASS SUM/'_ARY (k,1 or t_

......... Arrive .........

Engine Propeii Tankaqe Inert Prcces AersBr< Drsps

3.038 0.000 0.000 0.600 17.312 12.190 3.300

:.300 0.000 0.000 9.600 22.142 3.31,3 }.:CO

3amsie3 Ne t:"aS _

2. "" 41 }:s

-e;

:g ?_2TURE/ARRI'/AL CONDITIONS

...................... Bepart .......................

"/ :nf Dec[ Rt As¢ Brn Tm Del V VLoss

rkm/s] Ideg! (deE) {min] _h_/s) {m/s}

2."3250 -I.35 162.93 [5.917 [.12562 25.594

2._974 22.29 160.17 6.068 _.97502 2.970

...................... Arrzve .......................

V Inf =e,:i Rt Asc 3rn T_ 2el ', ,L:ss

(k m/s) [de_ _e_:, (m:n:: ikm,'s : S

5.44872 -8.9} 312.94 ;3.3,3': 3.00::" . ,--

6.81300 15.54 94.33 3.0'38 3._,:31: "11:

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrlval

Semi-Ax_s Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Apheiisn

<ATj! {deg) (deg) (degl (deg) (deE) {AU) (AU]

!.2_907 0.226526914 0.89649 298.02269 154.52121 25.57676 157.92946 0.9660531 1.5319C84

1.232}497 3.287871_85 1.65105 i07.77945 232.39982 194.26412 307.54155 3.9278683 [.6789315

Air=rude Inclination

:_mJ {deg)

800.30000 51.60000

803.30000 51.60000

Earth

Dep Helio

[84.90

0.9839

1.4997

0.00

0..30

.7a3 _a}'S;

. ::.s:: .%:r:'.'e 3.83

:..;st Sta;

• :t_ 3rsi:s rac_:

.::_pse 2:stance 12.09

_er_spse D:stan:e 1.13

::_:ecraft 9:stances (AU)

:-!: nlmum Hel _ocentric

Ha:< imum Heliocentrlc

5e,ocent r =c 0.0000

_ne ]','ers

[--::iS']iS:Sn type VlOSS

".':::f ,:km, sec: 3.73

S:f Oeita-V ._mse2: I.[3

.'e" Losses riser: 25.59

9r_eiLant ;<q OF t 23.14

L}.rn t_me hr' 0.27

7-:'a:s< (iSS _: ki_s] 24._5

5_e: :m_ sect 463.4

-:/ Stage Jettzsoned 6.00

7:.,8es _eparsted

AerDarake Separated

r.:p Mass Left

.',_p_e >[aSS Adde2

LAUNCH DELTA V ORIENTATION - PLANETOCENTR[C

Delta V Oeclination Rt Ascension X 0c:

(k m/set) (degl (deg} (hm/ses'

1.!2562 -39.81821 122.63855 -0.46629

1.12562 37.74185 124.0!881 -0.49799

I, I_e_ No 5-L055C,:
MISSION OPERATIONS

Mars Earth

Art Dep Helio Art

194.90 7!3.25 903.25

i29.43 190.00

Y Dot

0._2804

_.73777

0.08 10.95 0.00

0.00 1.07 0.00

1.0166

1.6574

1.1279 1.6764 0.0000

None V!oss None

5.45 2.80 6.81

0.00 0.98 0.00 0.00

0.00 2.97 0.00

0,00 9.25 0.00 0,00

0.C0 0.i0 0.00

0.00 24.75 0.00

0.0 442,1 0,0

'_]i _" 'vt': ; -

"rJ(, _, 4 .....

2 Dot

{ kin,' sec

-8.72379

0.6890C

, ,. g •

L 2 5."r'(':: -

-Sq_" Tr :]:

0.0C 6.30 0.00

i:.31 23.56

13.[0 0.00

3.00 0.00

0.00 0.00

.set:t:

_ays

5:},£3"£:

54] .23"£4

/%,

k¢



? E R _ C R,"'.D'_r ."£ 3 U_'¢"_ P (

.] t tl / _.c'e

: la'/s ,

%/-:. :% ;-

Depart Arrzve

Earth dAN 20, 2014, 12.0000 ho _ Mars

,/allan Date

Mars ]_ " 2316, [8.5971 hours GMT Earth

Jui_an Date 57389.2540

JUL 22, 2014, 9.6000 hours GMT

Julian Date 56860 9000

JUL 9, 2,316, 18.3971 hours 3MT

JuLian Date 57579.2542

Total Duration

FLL;rmt Time

( _a 7 s i

<<i:gzo ?

19/J:_?}

901. 2540

Leg

1

2

106.569

45.9_5

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 24.251 0.000 0.000 0.000 0.000 0.600

6.300 9.245 0.000 0.000 0.000 0.000 0.600

Probes AeroSrk D=ops Samples NetMass

17.312 13.100 0.000 0.C00 45.305

23.560 0.000 0.000 0.000 6.28_

_eq

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

%" Inf Decl Rt Asc 8rn Tm Del V VLoss

(k_m/s) (deg) (deg) (min) (k m/s) (m/s)

3.8619@ -0.59 162.40 16.684 1.17341 29.494

2.79974 22.29 160.17 6.068 0.97502 2.970

...................... Arrlve .......................

V Inf Decl Rt ASC Brn Tm De/ V I/Loss

(k m/s) (deg) (deg) (min) (hm/s) <m/s.

-9.22 313.76 0.000 0.00000 3._OS

15.54 84.03 0.000 0,00000 2.]_

Leg Semi-Axes

(AU;

1 1.2469_06

1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom

(deg} (deg) {deg) {deg) (deg)

0.227864616 0.87164 300.05809 152.22833 27.87007 158.24099

0.287871094 1.65105 107.77946 232.39979 194.26413 307.54156

Perihelion Aphelion Period

(AU) (AU) :days:

0.9628379 1.5311234 508.6!36Z

0.9278683 1.6780316 542.23=96

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Del_a V Declination Rt Ascension

(_) (deg) (k m/see) (deg) (deg)

900.00000 51.60000 1.17341 -38.61558 123.59062

800.00000 51.60000 1.17341 37.68590 124.17185

/ _4 _. _/ A/_ ¢-L_J_UY
MISSION OPERATIONS

Earth Mars Earth

Dep Heiio Art Dep Hello Art

0.30 192.90 711.25 901.25

182.90 529.35 190.00

7zwe3 _ays

T/:_nt,'S<ay

Ssc'Cap SrD:ts _ad_)

Apoapse Dis=ance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Helzocentric

3eozentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (k m/see) 3.86

Elf Delta-V Ckm/sec) 1.17

".'el Lcsses {m/see} 29.49

?r=peiiant 'kg or t) 24.25

5urn time ,dr _ 0.29

Thrust iiZs _r :<IDS) 24,75

3pec Imp isec) 463.4

t-tass Changes [kg or t)

Dry Stage Jettisoned 6.00

?faDes Separated

A ..... _<_ Separated

Drsp Mass tel=

3_rple Mass Acded

0.00 10.95 0.00

0.00 1.07 0.00

0.9840 1.0166

1.4996 1.6574

X Dot Y Dot Z Dot

(kmlsec) (kmlsec) (km/sec)

-0.50725 0.76374 -0.73231

-0.52158 0.76829 0.71734

1,1286 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 24.75 0.00

0.0 442.1 0,0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.80 0.00

, , ,-j :,_

717J-- -"/--- '- , --

y, . ;_+ ..,_F

_ • _._ -7, _" "_

,. ? / / <

t



PET£O_Y_=ICE3UMMAP;:

3< ty T;re

' da'IS

=]g,]_:]

Depart Arrzve

Earth jAN 2[, 2014, [2.0000 hours GMT Mars

Ju_:a_rate _o_J

Mars JAN 1, 2016, 18.0969 hours GMT Earth

Jul=an Date 57389.2540

E[[_ht T_me

'days;

" "£I 9rn___JOL 22, 2014, _.6300, hours GMT
/ul[an Date 5686%.970C __u

Jill 9, 2016, 19.9969 hours GMT _lgc.]:0C I

Julian Date 57579.2540 L._,_....

Total Dural=on 90i].2%40

Leg

SPACECRAFT MASS S_,_{MARY {kg or t)

......... Depart .................. Arrive .........

init=al Engine Propell Tankage Engine Prope[l Tankage Inert Probes AeroBrK

107.181 6.000 24.864 0.000 0.000 0.000 0.000 0.600 17.312 13.100

45.905 6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.560 0.000

Drops Samples NetMass

0.000 0.000 45.305

0.000 0.000 6.200

Leg

I

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depar_ .......................

V Inf Decl R_ Asc Brn Tm Del V VLoss

(km/s) (deg) (deg) (minl (k m/s) (m/s)

3.93042 -0.24 162.18 17.105 1.19944 31.793

2.79974 22.29 160.17 6.068 0.97502 2.970

...................... Arr%'¢e .......................

V Inf Decl R_ Asc Brn Tm Del V ,'Lzss

(k m/s} (deg) (deg) (min} lkm/s) mls<

5.44747 -9.34 313.66 0.000 0.00000 0.000

15.54 84.03 0.000 0.00000 0.000

-eg Semi-Ax=s

[AU)

1 1.2460055

1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per=cd

(deg) (deg] (deg) {deg) (deg) (AU) (AU) [aays

0.228639907 0.85877 301.07552 151.08183 29.01679 158.37017 0.9611189 1.5308921 50_.0!713

0.287871098 1.65105 107.77946 232.39977 194.26413 307.54156 0.9278683 1.6780316 543.237_9

Altitude Inclination

(h m) (deg)

900.00000 51.60000

900.00000 51.60000

"ires <days

_epart/Arr_ve

Fl:_ht,'Stay

_:Cap Src:ts radii]

.:.pcapse D=stance 12.09

?eriapse Distance 1.13

":azecraft Dista=ces (AUI

M_nimum Heliocentric

Maximum Hei!ocentric

_eocen_ric 0.0000

_aneuvers

?ropu!sion Type Vloss

Vinf (km/sec) 3.93

Elf Delta-V [h_/sec) 1.20

",'el Losses (m/sec} 31.79

Propellant ,k_ _r t} 24._6

B_rn time {hr 0.29

7hrus_ ,:ibs or k!bsl 24.75

S_e: imp (DeC 463.4

[_ss _han_es ,k G or t)

_.:_'' Stage Jest=sorted 6.30

?r_ces Separated

.:.erc_ra-:e Separated

-r3_ Mass Left

S3mpie Mass Aa_ea

Earth

Dep Hello

0.00

181.90

0.9841

1.4996

0.00

0.00

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension

(kmlsec) (deg) (deg)

1.19944 -38.00544 124.10285

1.19944 37.62524 124.33308

MISSION OPERATIONS

Mars Earth

Art Dep Hello Arr

181.90 710.25 900.25

528.35 190.00

0.00 10.95 0.00

0.00 1.07 0.00

,_ ,..
X Dot Y DO t Z Dot -- ' " "

(k.mlsec) (k.mlsec; (Kmlsec)

-0.52990 0.7825B -0.73854 ' <" ," _ _ , .

-0.53579 0.7844 _ 0.73225

_/?=--.,Y,,,.CLSl :.l-- i= --

,-- ¢?. ",

 b%.18
I /,=s, ';:

/.73- .sL-'-,. "

:, h'1

Wc_cC L- - ?-.S_. ":

-- 9 ? _ ' _" [ . //"

t
= , /..,_

1.0166

1.6574

1.1286 1.6764 0.0000

None Vloss None

5.45 2.80 6.81

0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 9.25 0.00 0.00

0.00 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.i0 0.00

0.00 0.00

0.30 O.00



.]< _/ T_e Depart

Earth

528 _c,- Mars

p E R FO £._%';C E 3 U_MAR Y

Arrive

j_N 22, 2014, I2.0000 hours. GMT_ Mars JUL 22, 2014, 12.0000 hours GMT

Julian Date 156680.0000 /u_ian Date 56861.0000

JAN l, 2016, 18.0967 hours GMT Earth JUL 9, 2016, 19.0967 hours SMT

Julian Date 57389.2540 J,_llan Date 57579.2540

Tota! C:uratlon

Fi:Tht T_me

:_a731

[ 1_I.5000

i]05102

Le "_

1

initial

I07.929

45.)95

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propel[ Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NelMass

6.000 25.512 0.000 0.000 0.000 0.000 0.600 17.312 i].I00 0.000 0.000 45.305

6.300 9.245 0.000 0.000 0.000 0.000 0.600 23.569 9.000 0.000 0.000 _.200

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V Inf Decl Rt Asc Brn Tm Del v VLoss V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deg) (deg) [min) (k m/s) {m/s) (k m/s) (deg) (deg) (min) [k m/s) Cm/s]

4.00097 0.08 161.95 17.551 1.22685 34.354 _.5__42.6&_ -9.45 313.53 0.000 0.00000 0.000

2.79974 22.30 160.17 6.068 0.97502 2.970 6.81300 15.54 84.03 0.000 0.00000 3.300

HELIOCENTRIC TKANSFER ORBIT ELEMENTS

Departure Arrival

_eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per_o_

(AU) (deg) (deg) (deg) (deg) (deg) (AU) (AU) [days

l 1.2447796 0.229352802 0.84924 302.09318 149.90336 30.19507 158.58491 0.9592851 1.5302720 507.26699

1.3029500 0.287871103 1.65105 107.77947 232.39976 194.26414 307.54156 0.9278683 1.6780317 543.2378_

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot -- r :,

(km) (deg) (km/sec) (deg) (deg) (km/sec) (k.m/sec) (km/sec)

800.00000 51.60000 1.22685 -37.40238 124.58070 -0.55315 0.80241 -0.74520 ...

800.00000 51.60000 1.22685 37.535_I 124.50295 -0.55108 0.80174 0.74745

'J5 i
MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

T=mes idays)

2epart/Arr_ve 0.00 181.00 709.25 899.25

Fi_ght,/Stay 181.00 528.25 190.00

l_%_''lCa_ OrO_ZS <radii]

Apoapse Dis:ante 12.09 0.00 10.95 0.00

=_*iaose Distance 1 13 0 00 1.07 0.00. .. . • .

]pacecraft Distances (AU)

Minimum Heliocentric 0.9842 1.0166

Maximum Heliocentric 1.4995 1.6574

Geocentric 0.0000 1.1292 1.6764 0.0000

Maneuvers

Propulsion Type Vloss None Vloss None

VLnf (km/sec! 4.00 5.44 2.80 6.81

Elf Delta-V [_m/sec) 1.23 0.00 0.00 0.98 0.00 0.00

Vel Losses [m/sac} 34.35 0.00 2.97 0.00

9ropellant _kg or t) 25.51 0.00 0.00 9.25 0.00 0.00

Burn time l,hr! 0.29 0.00 0.i0 0.00

Thrust _its or kids} 24.75 0.00 24.75 0.00

3pec imp Isec! 463.4 0.0 442.1 0.0

'_ass Changes kg or tl

Dry Stage Jettisoned 6.00 0.00 6.30 0.00

ProDes Separated 17.31 23.56

AeroBrake Separated 13.10 0.00

Drop Mass Left 0.00 0.00

Sample Mass Added 0.00 0.00

t < _ /_

J,} ¢_ '



PER FOP._'_CE Sr]I'_M.ARY

_-_/ Time Depart

:daT_;

Earth

%2@.2%40 Mars

Arrive Fi:gK: Time

rda/s,

jAN 23, 2014, 12.0000 hours SMT--_ Mars JUL 22, 2014, 12.0000 hours GMT !80.$300

Julian Date I[_8i.0000 i Julian Date 56861.0000

j_N i, 2016, 18.0964 hours GMT Earth JUL 9, 2016, 19.]964 hours GMT 1}':.::_:,

Julian Date 57389.2540 Julian Date 57579.2540

Total Ourat:on 818.:_4:

.e7 [ni=ial

108.520

45.905

SPACECRAFT MASS SUMMARY (_g or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert ProDes AeroBr_ Drops Samples NetMass

6.000 26.203 0.000 0.000 0.000 0.000 0.600 17.312 13.190 0.000 0.000 45.305

6.300 9.245 0,000 0.000 0.000 0.000 0.600 23.560 0.000 0.000 0,000 6.20_

-eg

l

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V ;Loss

(k m/s) (deg) (deg) (min} (km/s) (m/s) {km/s) (deg) (deg) (min) {k m/s) m/S.
4.07408 0.40 161.78 18.027 1.25588 37.229 5.44A5Q_- -9.57 313.42 0.000 0.00000 :.]22
2.79974 22.30 160.17 6.068 0.97502 2.970 _[81300 _ 15.54 84.03 0.000 0.00000 :._]

eg Semi-Axis

(AU)

: 1.2437000

: 1.3029500

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(deg) (deg) (deg) (deg) (deg) (AU) (AUI _ays:

0.230206342 0.83755 303.11043 148.74108 31.35737 158.73004 0.9573924 1.5300077 506.60-82

0.287871107 1.65105 107.77947 232.39974 194.26414 307.54157 0.9278684 1.6780317 54].23:9:

L

Altitude Inclination Z Dot

(km) (deg) (km/sec)

800.00000 51.60000 -0.75212 , .- r ,.

900.00000 51.60000 0.76329 z - -

Earth

Dep Hello

0.00

180.00

- , -5,'2.-

7 D

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot Y Dot

(km/set) (deg) (deg) (km/secl (km/set)

1.25588 -36.78965 125.11103 -0.57847 0.B2275

1.25588 37.42859 124.74879 -0.56844 o.81945

MISSION_OPERATIONS _

Mars Earth /._Z _ " Ji
o

Arr Dep Hello Art

18o.oo 708.25 898,25
528.25 190.00

0.00 10.95 0.00

0.00 1.07 0.00

"=_es Cdaysl,

2epar:,'Arrlve

Flight/Stay

st, gap CrD_:S ,:radii)

Apcapse Distance 12.09

Per_apse Distance 1.13

"pacecraft Distances [AU)

Minimum Heliocentric

Maximum Heliocentric

Seocentric 0.0000

[aneuvers

Propulsion Type Vloss

','_nf (km/sec) 4.07

Elf Delta-V (_mlsec) 1.26

','el Losses {m/set) 37.23

?rcpe£!ant (kg or t) 26.20

Burn t_me lhr) 0.30

Thrus[ liDS or kids) 24.75

Spec imp :secl 463.4

[]ss :hanges ikg or t)

irE Stage Jettisoned 6.00

?rc=es Separated

AeroBrake Separated

:r,:p Mass Left

_,]mpie Mass A_ded

0.9843 1.0166

1.4995 1,6574

1.1292 1.6764 0.0000

None Vloss None

5.44 2.80 6.81

O.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 0.O0 9.25 0.00 0.00

0.00 0.10 0.00

0.00 24.75 0.00

0.0 442.£ 0.0

v

t' ,

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



L, " L:'_] ._%"

_ ly i'Lme Depart

g ] / S

Earth

, _ 7 . _ % 4 % Mars

PERFORMANCE SUMMAP f

Art ire Fil]ht .-_me

[,Ja/q

7A_ 24, 2014, [2.0000 hours GMT_ Mars JUL 23, 2014, 12.,0009 hours GMT 180.]<9<

Julian Date _56682.00q0.j Julian Date _6862.090:'_

f7_2_ l, 2016, 19.0962 hours GMT Earth EIL 9, 2016, 18.0962 hours <DMT !q;_ ']:i:

Julian Date 57389.2540 Julian Date 57579.254.]

Total Durat L-'n 917.2_4_ '

_eg

I

Initial

109.230

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetXass

6.000 26.913 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000 0.000 45.3C5

6.300 91245 0.000 0.000 0.000 0.000 0.600 23.560 0.000 01000 O.O_]0 6.2:30

Le

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Dec! Rt Asc Brn Tm Del V VLoss

(_/s] (deg) (deg) (min) (k m/s) (m/s)

4.14704 0.61 161.29 18.515 1.28550 40.342

2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Dei V ','L_ss

(k m/s) [deg) (deg) (min) (k m/s] ms:

55,_.Q.5.2_ -9.57 313.!3 0.000 0.0000,3 3.3C,3

-rZTs13oo 15.54 84.03 0.000 0.00000 0.030

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

.eg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion

(AU) (deg) (deg} (deg) (deg) {deg) (AU)

1 1.2405997 0.230126899 0.85250 304.13058 147.33440 32.76097 159.65548 0.9551043

Z 1,3029500 0.287871111 1.65105 107.77947 232.39973 194.26414 307.54157 0.9278684

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V

(km} (deg] (km/sec}

800.00000 51.60000 1.28550

800.00000 51.60000 1.28550

,a f

Earth Mars

Dep Hello Arr

0.00 180.00 707.25

180.00 527.25

0.9844

1.4982

::mes (daysi

Depart/Arrive

Fllght/Stay

{so[Cap Orbits [radii]

Apoapse Distance 12.09

?eriapse Distance 1.13

:_a:ecraft Distances (AU)

M_nimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Xaneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.15

Eff Delta-V (km/sec) 1,29

Vel Losses (m/sec) 40.34

Propellant (kg or t} 26.91

Burn tlme [hr) 0.31

Thrust (ibs or kibs) 24,75

Speo Imp [see] 463.4

':ass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

Ae[oBrake Separated

Drop Mass Left

Sample Mass Added

Declination Rt Ascension

(deg) (deg}

-36.25913 125.25832

37.24309 124.71857

MISSION OPERATIONS

Earth

Dep Hello Arr

897.25

190.00

0.00 10.95 0,00

0.00 1.07 0,00

1.0166

1.6574

1.1356 1.6764 0.0000

None Vloss

5.38 2.80

0.00 0.00 0.98

0.00 2.97

0,00 0,00 9.25

0.00 0.I0

O.0O 24.75

0.0 442.1

Aphelion ?erzcz

(AU) =ays ;

1.5260951 504.7146_

1.6780317 543.23791

X Dot Y Dot Z Dot

(km/sec> (km/sec) (k,m/sec>

-0.59837 0.84642 -0.76030

-0.58285 0.84116 0.77798

Cd " d, '-"

A/:, .....

7,; "$ ,''_; ': s. ,. i..,

(

? .. ' .L. -

• .a . .

f.

z 7 _, ?12-- 2. _--:' " ',/

,E-u_ - ,-"

0.00

0.00

None

6.81

0.00

0.00

0.00

0.00

0,00

0.0

0.00 6,30

17.31

13.10

0.00

0.00

0.00

23.56

0.00

0.00

0.00



, _.., _; _:',: :, l_e _] "axe

t _,, T;m,, Depart

lay'{,

Eacth

h26. _ 9 Mats

PERFORMANCE S U_,.A P Y

,[- Arrive
J

j_4 25, 2014, 12.0000_hog_&c_

Julian Date 156683.0000
i__------- -- -- "

JAN i, 2016, 18.0960 hours GMT

Julian Date 57389.2540

3UL 24, 2014, !2.0000 hours GMT

Julian Date 56863.0000

JUL 9, 2016, 18.0960 hours GM7

3uliar. Date 575?9,2540

Total :urat:cn

gi:]_: 7:me

'_]/s

I_C.L<71

19,C'_7;:

a761=4"

Leg Initial

i 109.984

2 45,905

SPACECRAFT MASS SUMMARY (kg or t!

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propeil Tankage Inert Probes AeroBrk Drops Samples NetMass

6,000 27.667 0.000 0.000 0.000 0.000 0.600 17,312 i3.100 0.000 0.080 45.325

6.300 9.245 0,000 0.000 0,000 0.000 0,600 23.560 0,800 0.O00 8.C00 8.230

Leg

l

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) {deg) (deg) (min) (k m/s) (m/s) (k m/s} (deg) (degl (min) [km/s) m/s)

4.22230 0.81 160.85 19.034 1.31677 43.831 5._ -9.57 312.82 0.000 0.0030,3 3._03

2.79974 22.30 160.17 6.068 0.97502 2.970 L"_. 813.Q0_ 15.54 84.03 Q.000 0.00000 3.3CC

.eg Semi-Axis

[AU)

] 1.2375134

1.3029501

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion ?er:c_

(deg) {deE) {degl (deg) (deg) (AU) (AU) idays]

0.230134897 0.86730 305.15042 145.92744 34.16494 160.58244 0.9527183 1.5223084 502.93242

0.287871116 1.65105 107.77948 232.39971 194.26415 307.54157 0.9278684 1.6780318 542,_3793

7:mes (days)

Depart/Arrlve

Fikght/Stay

{st/Cap Orbits {radii)

Apoapse Distance 12.09

Perlapse Distance 1.13

Scacecraft Distances (AU)

Minimum Heliocentric

Maxlmum Heliocentric

Geocentric 0.0000

-[aneuvers

Propulsion Type Vloss

Vlnf (km/sec) 4.22

Elf Delta-V (km/sec) 1.32

%'el Losses (m/see} 43.83

Propellant (kg or t) 27.67

Burn time (hr) 0.32

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

>!ass Changes (kg or t)

Sty Stage Jettisoned 6.00

?coDes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

Ikm) (dog) (km/secl (dog) (deE) (km/secl (km/secl (km/sec)

800.00000 51.60000 1.31677 -35.72819 125.44790 -0.61995 0.87081 -0.76892

800,00000 51.60000 1.31677 37.03756 124.75348 -0.59918 0.86360 0.79314

MISSION OPERATIONS

Earth Mars Earth -.

Dep Hello Arr Dep Hello Art ' ,

0.00 180.00 706.25 896.25

180.00 526.25 190.00

0.00 10.95 0.00 ¢"

0.00 1.07 0.00 il

0.9845 1.0166

1.4969 1.6574

1.1420 1.6764 0.0000 , , :

None Vloss None

5.32 2.80 6.81

0.00 0.00 0.98 0.00 0.00

0.00 2.97 0.00

0,00 0.00 9.25 0,00 0.00

O.0O 0.I0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00
° . ? ; .

/!. -

• _ .',



: r-,_:,;ed;

:')/ ::m,_ • Depart

PERFORMANCE SUMMAP'(

Arrive

JAN 26, 2014, 12.000O__]QUr_S_C____ Mars JUL 29, 2014, 12.0000 hours :DMT

Julian Date [ 56684.00002 ],Jlian Date {'_" •

JAN l, 2016, !8,0957 hours GMT Earth JUL _, 2016, 18.0957 hours GMT

Julian Date 57389.2540 iulian Date 57579.2540

TOtal :,urat : _:

FI:]_E 7:me

I ] / 3

Leg

1

2

[nztlai

110.703

45.905

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops

6.000 28.386 0.000 0.000 0.000 0.000 0.600 17.312 13.100 0.000

6.300 9.245 0,000 0.000 0.000 0.000 0.600 23.560 0.000 0.000

Samples

0.000

0.000

_;etMass

4_.305

6.200

Le,$

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg) (deE] (min) (k m/s) {m/sl

4.29196 0.57 159.31 19.528 1.34636 47.335

2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm De! V "/Loss

(k m/s) (deE} (deE) (minl (km/s) m/s

5.01397 -9.05 311.66 0.000 0.00000 3.30C

_--------r6"81300-j 15.54 84.03 0.000 0.00000 O.O0S

.eg Semi-Axis

(AU)

l 1.2277061

2 1.3029501

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion Period

(deg) (deg) (deE) (deg) (deg) (AU] (AU) idays:

0.226913880 0.98916 306.17965 143.69927 36.38050 164.49424 0.9491225 1.5062896 4_6.866_i

0.287871120 1.65105 107.77948 232.39970 194.26415 307.54158 0.9278684 1.6780311 542.23794

Altitude Inclination

{km} {deg)

800.00000 51.60000

800.00000 51.60000

_:mes {days]

Depart/Arrrve

El:ght/Sta7

£sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

faneuvers

Propulslon Type VIOSS

Vinf (km/secJ 4.29

Elf Delta-V {km/sec] 1.35

Vel Losses (m/sec) 47.33

Propellant (kg or t) 28.39

Burn t=me [hr; 0.33

Thrust {ibs or kids) 24.75

Spec imp :sec) 463.4

_ass Changes {kg or t)

Dr}' Stage Jettisoned 6.00

Prooes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

Earth

Dep Hello

0.00

184.00

0.9846

1.4904

0.00

0.00

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot

(km/sec) (deg) (deg) [km/sec]

1.34636 -35.58464 124.31120 -0.61720

1.34636 36.50952 123.83572 -0.60256

MISSION OPERATIONS

Mars Earth

Arr Dep Hello Arr

184.00 705.25 895.25

521.25 190.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0166

1.6574

1.1737 1.6764 O.0000

None Vloss None

5.01 2.80 6.81

0.00 0.98 0.00 0.00

0.00 2.97 0.00

0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00

Y Dot

(km/sec]

0.90441

0.89888

Z Dot

{kmlsec)

-0.78346

0.80103



:ta/ T:me Depart

PEP V!_PMANCE SUM_R{

Arrive

.7_'_ 26, 2014, 16.8000 hours GMT Mars

Jullan Date 56684.2000

J_l i, 2016, i8.0957 hours GMT Earth

Julian Date 57389.2540

AUG 14, 2014, 16.8000 hours GMT

Julian DaZe 56884.3:05

JUL 9, 2016, 1e.]957 hours 3MT

Julian DaZe 57579.2542

Total Duratlcn

Le 7 Init:ai

110.681

45.905

SPACECRAFT MASS SUMMARY {kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage inert

6.000 28.364 0.000 0.000 0.000 0.000 0.600

6.300 9.245 0.000 0.000 0.000 0.000 0.600

Probes AeroBrk Drops Samples NetMass

17.312 13.100 0.000 0.30C 45.305

23.560 0,000 0.000 O.OOC 6.2,::3

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s} {degi (deg) (min} (k m/s} (m/s)

4.28990 -2.18 155.61 19.513 1.34548 47.227

2.79974 22.30 160.17 6.068 0.97502 2.970

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ','Loss

(k m/s) (deg) (dog) {min) (km/s] m'sl

4.24119 -6.53 306.78 0.000 0.00000 3.190

" 6.813--0-_- 15.54 84.03 0.000 0.00000 0.300

_eg

l

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion ?erzod

[AU) (dog} (deg) (deg) (deg} (dog) {AU) {AU) aa/s_

1.2083607 0.217260067 1.50657 306.41051 141.23863 38.81359 175.67506 0.9458322 1.4708893 455.16931

1.3029501 0.287871121 1.65105 107.77948 232.39969 194.26415 307.54158 0.9278684 1.6780318 543.23794

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

{k m) (dog) (km/sec) (deg) (dog) (km/sec] {km/sec) {km/sec)

800.00000 51.60000 1.34548 -37.81213 119.38488 -0.52157 0.92621 -0.82488

800.00000 51.60000 1.34548 34.24758 121.22146 -0.57650 0.95111 0.75720

:imes <days)

:epart/Arr_ve

Flight/Stay

3sc/Cap Orbits [radii]

Apoapse Distance 12.09

?eriapse Distance 1.13

:pacecraft Distances {AU)

Minimum Heliocentric

Maximum Heliocentric

Se3centric 0.0000

,[aneuvers

Propulsion Type Vloss

Vinf {km/sec] 4.29

Eff Delta-V (km/sec) 1.35

Ve! Losses (m/secl 47.23

Fropel!ant ikg or t) 29.36

Burn time (hr) 0.33

:hrust lids or klbs) 24.75

Jpe: imp {sec! '463.4

"._ass Changes (kg or t!

Dr 7 Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

2top Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200.00 705.05 895.05

200,00 565.05 19o.00

0.00 10.95 0.00

0.00 1.07 0.00

0.98_6 , 1.0166,

1.4697 1.6574

1.2733 1.6764 0.0000

None Vloss None

4..24 2.80 6.81

0.00 " 0.00 0.98 0.00 0.00

0.'00 2.97 0.00

0.00 0.00 9.25 0.00 0.00

0.00 0.i0 0.00

0.00 26.75 0.00

0.0 442.] 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



PERFORPD_d;Cg :3r;H_A,_f

; :" _ F:::,': :';[ ]rE ArFl_'¢e

.'a_ ;

L J::: 3E_ "_, 2022. ii.'32':)-I hours GMT Ma[s

lu:i]r_ bate 59830.9592

::_ !;67 Hats AUG 2], 2324, 11.9006 hours GMT Earth

2ul tan Date 60545.99%9

,MAR 27, 2023, ii.02C4 r,ours GMT

Julian Date 60038.9592

,MAR L!, 2025, Li.9006 hours GMT

Julian Date 60745.9)59

F:tg:,t Time

!,_a/s)

Total Duration 910 :]67

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

:niL:_i r_._ Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

l?i.CO6 12.50] 63.989 0.000 10.119 14.896 0.000 0.000 0.000 0.000 0.000 0.000 69.503

69.5:_ 3.:,C_ 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.000 5.805

DE PARTURE/ARR IVAL CONDITIONS

...................... Depart .......................

_e_ V lnf De:l Rt ASC Brn Tm Del V VLoss

,,,:m/s: (_eg) (deE) (min) (km/s) [m/s}

• 4.296%0 44.90 59.80 23.764 1.84618 68.212

5Jrn 2 Soast = 4.60 hrs 24.148 2.36876 150.412

" 3.83794 8.42 29.,37 8.322 1.56706 9.952

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ",'Loss

(k m/s) (degl (deE) (min) (k.m/s) im/sj

3.78554 -19.36 186.20 11.153 1.54222 17.509

6.26432 -8.06 336.53 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Sem=-A:.::s Ecsen:r:g:t7 Inclination Asc Node ArE Per True Anom True Anom

AU: [deg) {deE] (deg) (deg) (deE)

1._73974 3,.273857472 2.95727 345.46737 358.76193 1.24739 143.50331

l.l_i_4l- 3.223405543 0.32232 170.85059 57.71750 173.15022 302.24574

Perihelion

(AU)

1.0074482

0.9057634

Aphelion

(AU)

1.7673465

1.4573201

Pericu

(days_

596.89747

469.10713

Le;

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

Semi-At.its Eczer, trzcity inclination Asc Nodel ArE Perl Asc Node2 ArE Per2 Periapse Apoapse

;ra=::_ (deE) (deE) (deE) (deE) (deE) Iradii) (radii)

6.2137445 3.811387467 37.00000 213.98325 263.35220 338.41046 150.18555 1.0735943 10.9478952

Period

(hours_

24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Al_:t:ue Inclination Delta V Declination Rt Ascension X Dot

,<m, (deg] (km/sec) {deg) (deg) (f,m/sec)

4::.::PJ:3 44.79961 4.21493 27.19508 0.95873 3.74847

• %

7/:Ten za}s

:=par- Arrive

F.. ;:t 2:3)

;_: 7;g 3rs.:s Fad::

:,_ r a?se 3:1 st 3f:Je

:-_: i ]_5e -- :sta:]ce

"} ]f'-_S:/:t -_:5tar:ces ,:AU)

H. 7. i:T _:< Hellscer, tric

X:..::- :m He/:osent r'-c

).: : .:e-.t z : C

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200.00 715.04 915.04

200.00 515.04 200.00

1.06 10.95 10.95 0.00

1,06 1.07 1.07 0.00

1.0075 0.9935

1.6456 1.4573

:.C, O0@ 1.4C94 1,4798 0.0000

Y Dot

(km/sec)

0.06273

.c1 ?

Z Dot

(km/sec)

1.92632

i, _ j ,

:[j : ,:. L--, : s

7[?_:LsLon Type

.':7.f (k_ see]

E:: :el=a-',' (km,,sez)

,'<i Losses :m/sec!

Frspellan: (kg Or :)

9urn time (hr]

?::iSt liDS Or k!bs)

S_e- :mg ;sec:'

11 ::,;:_,_s &G C: L:

3:, ,ridGe Jettlso_ed

_:_:;e_ Sep3_ated

Ae:_rake Seca_ate_

::_ Hans Left

.:_[;,e H3ss Ad_e_

Vloss Vloss Vtoss None

4.30 3.79 3.84 6.26

4.21 0.00 1.54 1.57 0.00 0.00

218.62 17.51 9.95 0.00

63.99 0.00 14.90 ii.ii 0.00 0.00

0.80 0.19 0.14 0.00

45.00 45.00 ¢5.00 0.00

917.0 9!7.0 917.0 0.0

12.50 10.12 0.00 0.00

0.O0 52.58

0.00 0.00

0.00 0.00

0.00 0.00



; - :_ :".::,'_ L,_., : _

SEP 3, 2022, :2.0000 hours GMT

Julian Date 59832.0000

AUG -], 2i324, 11.9005 hours 'GMT

Julian Late 60545.9959

PERFORMANCE SUM_,PY

Arrive ['i:gr_t Time

[ca/s:

Mars MAR 28, 2023, 12.0000 hours GMT 20,3.0000

Julian Date 60032,0000

Earth MAR if, 2025, 11.9005 hours GMT 2,3,%39,3, C

Julian Late 63745,9959

Total Duration }[]9_

SPACECRAFT MASS SUM-MARY (kg or t)

......... Depart .................. Arrive .........

L, ; [_,:t.Ji E:]ir.e P_opell Tankage Engine Propell Tankage Inert Probes AeroBr_ Drops Samples NetMass

" 170,639 12.500 63.840 0.000 10.119 14.647 0.000 0.000 0,000 0.000 0.000 0.000 69.503

6}.503 D.,3:30 11.1!5 0,000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0,000 5,805

L-_:

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V :nf Cecl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V VLoss

km_s) (_eg) (deg_ {min) (kmls) (m/s) (k m/s} (deg) (deg) (min) (k m/s) (mlsi

4.2987" 44.33 58.70 23.710 1.84627 67.916 3.74844 -19.22 186.33 10.967 1.51856 !6.615

5::n 2 least : 4.60 _rs 24.091 2.36867 149.716

3.83794 0.42 29.07 8.322 1.56706 9,952 6.26432 -8.06 336.53 0,000 O.OOO00 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

ie:i-.:.:,::s E:cenlr:city inclination Asc Note Arg Per True Anom True Anom Perihelion Aphelion Period

A'. (deg_ (deg) [deg) (deg) {deg) (AU) (AU) {daysi

1,_&=7_09 0.2_3290302 2.92626 346.47904 357.71749 2.29092 144.00226 1.0070604 1.7645014 595.85459

'.:_i_4: _ C.231405512 0.32232 170.85059 57.71749 173.15022 302.24574 0.9057634 1.4573201 469.10712

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

Sem:-Axis Eczentricity Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse Perice

_z:: Cdeg) [deg) (deg) (deg) (deg) (radii) (radii) (hours}

-,_21397467 37,00000 213.8845! 263.92616 338.77848 150.23883 1.0735943 10.9478952 24.60638

Altituce Inclination

[km) (degl

400.00C00 44.33087

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(_m/sec) (deg) (deg) (km/sec) (km/sec) (km/sec)

4.21494 26.96392 0.08015 3.75674 0.00526 1.91118

7Lz,e$ aa_'s,

:eparE:Arrive

El:gr.t,Stay

L._o_se 2:stance 1.06

/eii_pse Distance 1.06

_}:aze:raf: 2:stances ,[AUI

X::_÷ "_,T }':el :ocent tic

X ::.::::um Heliocentric

]._ :-[_ :,: :" : : 0.000': I

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 714.00 914.00

200.@0 514.00 200,00

1.0072

1.6463

10.95 10.95 0.00

1.07 1.07 0.00

0.9935

1.4573

1.4193 1.4798 0.0000

< 1 : -5 _.'e r 5

T::_elslcn Type VIoss

<::.: :;:msec! 4.30

Elf 2elta-V (km, sec: 4.21

,._1 Lasses ;::r,'sec' 217.63

/::_ellant [kg or t: 63.84

_u:r, ::me ,,hrl 0.80

7::_st I_S Or klbs) 45.30

.:_e: :mg sec_ 917.0

:-:,_s 2r,_ri,ge_ _kg or tl

-:: ft]ge JettlaoneQ

<:__.-_ Separated

%,_: i:_,:e Separated

:-tJ_s Left

,::: ,. Ma_s AdQea

!2.50

0.00

0.00

Vloss Vloss None

3.75 3.84 6.26

1.52 1.57 0.00 0.00

16.61 9.95 0.00

14.65 Ii. II 0.00 0.O0

0.18 0.14 0.00

45.00 45.00 0.00

917.0 917.0 0.0

10.12 0.00 0.00

0.00 52,58

0.00 O.O0

0.00 0.00

C.O0 0.00



v-r:;.: : pEF'pc,_,.NCE SU_MAP, Y

Earth SEP !0, 2022, !2.3000 hours GMT Mars MAR 29, 2023, 12.0000 hours GMT 29J, 5000

Julian Date 59833.0000 Julian Date 60033,0000

o - . •[f. ".,, !.!ass AUG 23, ,0_4, 1.9004 hours GMT Earth M.hR Ii, 2025, II 9004 hours GMT 200 9000

Julian Date 6,9545.9959 Julian Date 60745.995'9

Total [,,_rat ion 912.9959

SFACECPAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

L.'; in:<:31 Engine Propel! Tankage Engine Propefl Tankage Inert Probes AeroBrk Drops Samples NetMass

i-[.366 :2.506 63.732 0.000 10.119 14.412 0.000 0.000 0,000 0.000 0,000 0.000 69.503

69.5:] 3,000 11.115 0.000 0.000 0,000 0,000 0,000 52.583 0.000 0.000 0,000 5.805

DEPAgTURE/ARRIVAL CONDITIONS

...................... Depart .......................

Le_ ; inf Decl Rt Asc Brn Tm Del V VLoss

:i_r,'s] (deg) (deg) (min) (k m/s) (m/s)

" 4,31496 43.86 57.65 23.670 1.84700 67.742

E_::. " 3cast = 4.61 hrs 24,049 2.36966 149.306

3._3794 0.42 29.07 8,322 1.56706 9.952

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k_m/s) (dog) {deg} (min) (km/s) Im/sl

3.71291 -19.08 !86.44 10,791 1.49606 15,795

6.26432 -8.06 336.53 0,000 0.00000 0,808

[.-=<

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-_<is Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

<AUI (deg) (deg] (deg) (deg) (dog) (AU) (AU) (days)

:._41_3} 3.2_2776903 2.89717 347.45155 356.70365 3.30386 144.491!3 1.0066164 1.7617676 594.83008

l,_dl- - :_,_4_,_'''_=_ 0. 32232 170.85060 57,71748 173 ,15022 302.24575 0.9057634 1.4573200 469.10711

_< :

PLA,NETOCENTRIC CAPTURE ORBIT ELEMENTS

_em:-.:4<is Eccentricity Inclination Asc Nodel Arg Perl Asc Node2 Arg Per2 Periapse Apoapse

LraZ!L (deg) (deg) (deg) (deg) (deg) (radii) (radii)

6._12744£ 3,821387467 37.00000 213.76091 264.49447 339.12667 150.27995 1.0735943 i0,9478952

Period

(hours)

24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(_m) (deg) (km/sec) (deg) (deg) (km/sec) (km/sec) (km/sec)

430.00000 43.86118 4.21666 26.74616 359.28147 3,76522 -0.04722 1.89766

[_mes 3a_s

ie_art A:r:'.'e

[l__n: S[ay

S_- lap Ore:is <radii}

A;:c_pse 2is[ante 1.06

F_r=3pse Distance 1.06

.'[_-ecr=ft 2:slances (AU]

:-!:: -:&m HeliDcentric

r-L: , :: _m HeiiDcentrzc

; "_::r:: 0.000@

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 713.00 913.00

200.00 513.00 200,00

I0,95 10.95 0.00

1.07 1.07 0.00

1.0070 0.9935

1.6469 1.4573

1,4292 1.4798 0.0000

F::puls:c:, T/Te

','Lr.: r:_se2

Zf: :ella -t/ ;,;'!sec

",'eL Losses _m, sec;

?:cpeiiant Lk_ or t

_gr_ time _hr)

:it]st ibs or klbs

_:_e- ::sp :see!

<t]:.; 3r,azze5 ,k@ cr

::y Sta_e Jettisoned

F::_es Separated

AeroB[ake Separated

-_ Mass Loll

n:'_., _ MaSS Added

Vloss Vloss Vloss None

4,30 3.71 3.84 6.26

4.22 0.00 1.50 1.57 0.00 0.00

217.05 15.80 9.95 0.00

63.73 0.00 14.41 Ii. Ii 0.00 0,00

0.80 0.18 0.14 0,00

45.00 45,00 45.00 0.00

917.0 917.0 917.0 0.0

12.50 10.12 0.00 0.00

0.00 52.58

0.00 0.00

0.00 0.00

3,00 0.00



- _ :.;'.- 2epa[t

Ea:tt,

_ E R FO _M_-_CE S U M-MArC f

SEP ii, 2022, 12._000 hours GMT

Julian Date 59834.0000

[],.[_ [-la=_s AUG 23, 2024, 11.9003 hours GMT

Julian Date 60545.9958

Arrive Fiiq: _ T_me

{dJ:_,

Mars MAR 30, 2023, 12.0000 hours GMT 200,]:300

Julian Date 60034.0000

Earth ,MAR ii, 2025, 11.9003 hours GMT 200.]0,]0

Julian Date 60745.9958

Total Duration 911.9958

SPACECRAFT MASS SUMMARY (kg or t}

......... 2epart .................. Arrive .........

L:; ir.%:]. Eng:ne Propeii Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

169.959 12.500 63.657 0.000 I0.i19 14.179 0.000 0.000 0.000 0.000 0.000 0.000 69.503

• 69.502 0.000 11.115 0.000 0.000 0.000 0.000 0.000 52.583 0.000 0.000 0.0C0 5.805

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

Leg V ir, f Decl Rt Asc Brn Tm Del V VLoss

i/_m.s; (deg) (deg) (min) (k m/s) (m/s)

" 4.314_2 43.37 56.63 23.643 1.84835 67.676

5.rr. 2 Caast = 4.61 hrs 24.020 2.37173 149.150

• 3._3794 0.42 29.07 8.322 1.56706 9.952

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm DeS v VLoss

(km/s) (deE) (deE) Cmin) (k/n/x) {m/s)

3.67749 -18.93 186.54 10.617 1.47380 15.014

6.26432 -8.06 336.53 0.000 0.00000 0.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

he7 Semi-_<is Eccentricity Inclination Asc Node Arg Per True Anom True Anom

(deE) {deg) (deg) (deg) (deg)

_.=_3 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922

- "1_1541 _ :.233405452 0.32232 170.85060 57.71747 173.15022 302.24576

Perihelion

(AU)

1.0061008

0.9057634

Aphelion

(AU)

1.7590358

1.4573200

Period

(days)

593.78375

469.10711

PLANETOCENTRIC CAPTURE ORBIT ELEMENTS

fe::-.=.:':;; Ei;:<r. trisi:}' Inclination Asc Nodel ArE Perl Asc Node2 ArE Per2

:ad-= (deg) (degl (deg) (deg) (deg)

...... _ :.621387467 37.00000 213.60822 265.07982 339.46967 150.31042

Periapse

[radii)

1.0735943

Apoapse

(radii)

10.9478952

PerioO

(hours)

24.60638

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Aitituae Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sec] (deg) (deg) (km/sec) (km/sec) (km/secl

433.30000 43.37384 4.22008 26.53275 358.53089 3.77438 -0.09680 1.88515

7&T, e5 £a:'s:

SeLartArr_'.'e

FiisntSta/

Ksf 75 T £rclts <raCii:,

:-_7=_ 3:s=ance 1.06

[e==apse 2:stance 1.06

"_.iiePr_ft 3:stances (AU],

>[.[i:/r. Hei:ccentrlc

_[j:i[TIT, Heiiacentric

_i=:r._: tr:c 0.0300

MISSION OPERATIONS

Earth Marx Earth

Dep Hello Arr Dep Helio Arr

0.00 200.00 712.00 912.00

200.00 512.00 200.00

10.95 10.95 0.00

1.07 1.07 0.00

1.0067 0.9935

!.6475 1.4573

1.4391 1.4798 0.0000

_':if : , .'e_S

f=_piision Type VlOSS

,_sf :L-,sec: 4.31

Z:: Zeita-V :,_/sec} 4.22

:,ei Losses ,m/secl 216.83

Fr:_eiiant ikg or t) 63.66

B.i: t:=e zr! 0.79

in:is< _i_s or klbs) 45.00

5pe: Imp ,sec] 917.0

MJSS Changes _kg or t)

l[_ _tage Jettisoned 12.50

F:'U_S Separated

-t F >I_sS Left

:m_i-_ Mass A,:de!

Vfoss Vloss None

3.68 3.84 6.26

0.00 1.47 1.57 0.00 0.00

15.01 9.95 0.00

0.00 14.18 ii.11 0.00 0.00

0.18 0.14 0.00

45.00 45.00 0,00

917.0 917.0 0.0

10.12 0.00 0.00

0,00 52.58

0,00 0.00

0,00 0.00

0,00 0.00



; ?" Jr T.::', _- L_part

, :J,_?'s ]

_, .,r t q

PERFOE_M_;CE 3UMM_._Y

Arrzve

St? :4, 2C22, 16.2176 hours OMT Mars

,Jui:an Date 59837.1757

OCT 2, 2023, 16.4488 hours GMT

Julian Date 60220.1854

T _,ll Duration

EL :4r< Time

:_/s!

]8 } . %396

SPACECRAFT MASS SUM24ARY {kg or t)

......... Depart .................. Arrive .........

En_ine Propel! Tankage Engine Propell Tankage Inert

4.4:: 1@.276 0.000 0.000 0.000 0.O00 0.000

Probes AeroBrk Drops Samples t;ecMass

0.000 9.800 0.000 O.000 51.523

_.'} C

DEPARTURE/ARR IVAL CONDITIONS

...................... Depart .......................

V :nf Decl Rt Asc Brn Tm Del V VLoss

:4m/s; (deg) (deg) (min) (_m/s) (m/s)

3.7:36_ 15.73 82.13 12,912 1,11035 16.598

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V "/Loss

(k m/s) [deg) (deg) (min} (km/s) :m/s;

3.07417 19.53 177.69 0.000 O.0O0O0 g.000

Le 4

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

_em:-_<_s Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Period

(AU) (deg) (deg) (deg) (deg) (deg) (AU) (AU) [days)

!.3537868 ,3.257394533 0.83739 171.53339 184.16113 355.82721 216.59685 1.0053295 1.7022441 575.33903

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Ai==tuse inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

,am, {deg] (km/sec} (deg) (deg) (km/sec) (km/sec) (km/secl

_CC.:,00C0 28.50000 1.11035 -8.76212 34.39598 0.90552 0.61993 -0.16914

9C:.33600 28.50000 1.!1035 28.47797 25.81885 0.87857 0.42507 0.52944

MISSION OPERATIONS

..:<es _&,S;

[eg_rt,,Arrive

Fi:gnt,Sta 7

Pot, Sap Orbits ,:tad:i]

.:.pcapse Distance

Per!apse D=s:ance

7?ate craft D/star.Des LAU)

Mini:iim Hei!ccentric

Md::i_m Heiiocentric

]eocentric

_£he/'.'er5

_r:pijlSiOr: Type

.':nf K_,/sec;

Elf 3eita-V ikm/sec

.'el Losses ,:m,/sec)

?repellant ikg or t

5_:z. :_me <hr)

7r;:'.S: (iOS or kl_s

"_ -: ; :rp ,see:'

:-:=_9 ::anges :kg or :

: :., feaze Jettisoned

F:<_es _epaYated

:.e::_rake Separated

:::p Mass Left

£ample Mass Added

Earth Mars

Dep Hello Arr

0.00 383.01

383.01

!2.09 0.00

1.!3 0.00

1.0053

1.7022

0.0000 2.5432

Vloss None

3.71 3.07

i.ii 0.00 0.00

16.60 0.00

!8.28 0.00 0.00

0.22 0.00

24.00 0.00

461.4 0,0

4.40 0.00

O .00

9.80

0.00

0.O0



, :' ]-;_,_Nar'c:L_adndCase
, ,. iC,]nverged)

"I :Tta 7 Time Depart

{daysl,

' Earth

<_ 9959 Mars

SEP 2, 2022, 12.0000 hours GMT

Julian Date __

AUG 23, 2024, 11.9013 hours GMT

Julian Date 60545.9959

PER FORMA_CE SUMMAP f

Arrlve

Mars

Earth

MAR 21, 2023, 12.0CS0 ho<Jrs ]MT

Julian 2ate 60025.000C

Fi;u" 7;;m:

MAR Ii, 2C25, 11.9;3'13 ncurs GMT ..J._]

fJiian C�te 60745.9959

Total Durat:an _i'] %_} _

Leg Initial

1 119.573

2 51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 31.338 0.000 0.000 0.000 0.000 0.000 17.312 13.IC3 0.000 0.O$C _i._22

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.00,3 8.3_[

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Arrive .......................
...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss V Inf Decl Rt Asc Brn Tm Del V "JLoss

(k m/s) (deg) (deg) (min) (k/n/s) (m/s) Ikm/s) (deg] {deE} [min) (km/s[: m,sl

4135193 47.04 66.17 21.559 1.38114 59.355 3.99932 -20.02 185.10 0.000 0.0000C _.3_}

3.83794 0.42 29.07 10.347 1.57251 15.412 6.26433 -8.06 336.53 0.000 0.0000C :_.32_

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per_oc

(AU} (deg) (deg) (deg) (deg) (deE) (AU) (AU) (days)

I 1.3959036 0.277675579 3.15084 339.68569 4.52754 355.48651 140.84297 1.0082952 1.7835119 602.39519

2 1.1815418 0.233405721 0.32231 170.85059 57.71757 173,15022 302.24569 0.9057632 1.4573204 4_9.1C_I ?

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dct

(k m) (deE) (k m/see) (deE) {deE) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 1.38114 16.18077 21.12350 1.23730 0.47802 0.38488

800.00000 51.60000 1.38114 44.15737 354.83956 0.98685 -0.08912 0.96214

T:mes Idays]

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Heiio Arr Dep Hello Arr

0.00 200.00 721.00 921.00

200.00 521.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0083 0.9935

1.6418 1.4573

1.3497 1.4798 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (k m/see) 4.35

Eff Delta-V (km/sec} 1.38

Vel Losses (m/sec) 59.36

_ropellant (kg or t) 31.34

_urn time (hr) 0.36

Thrust (ibs or klbs) 24.75

Spec Imp (sec] 463.4

Mass Changes {kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

4.00 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0100 24.75 0.00

0.0 442.1 0.0

0,00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



," _ . .,. Ni,me: [.'_aded Case

,. ' , Donverged)

'7 Jta 7 Tlme Depart

<days]

Earth

51S.9_59 Mars

SEP 4, 2022, 12.0000 hours GMT

Julian Date 59827.0000

AUG 23, 2024, ii.9010 hours GMT

Julian Date 60545.9959

PERFORMANCE SUMMARY

Arrive

Mars

Earth

MAR 23, 2023, i2.3,3:%9 hours GMT

JulLan Dat _ 60 '32s.0000

MAR il, 2025, 11.9019 hC'iES GMT

Julian Date 6174%.]q%q

Total Duration

}:,_n< ::me

Leg Initial

l i19,199

2 51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AersBr_ Drops

6.000 30.964 0.000 0.000 0.000 0.000 0.000 !7.312 13.100 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000

SaT_les Net:tans

'S.SC'3 51.92_

0.30'2 8.2:,3

Leg

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

v Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deg) (deg) (min) [k m/s) (m/s)

4.32003 46.38 64.05 21.302 1.36691 57.261

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

v inf Decl Rt Asc Brn Tm De: V ",'L:ss

(k m/s) {deg} (deg) [min) (km/s: .=_s_

3.92739 -19.82 !85.53 0.000 3.0t:,CS ......

6.26432 -8.06 336.53 0.000 0.0000O 3.::C_

Leg

2

Semi-Axis

(AU)

1.3931928

1.1815418

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per=co

(deg) (deg) (deg) (deg) (deg) {AU) (AU) (days

0,276294349 3.08263 341.62414 2.63335 357.37920 141.69838 1.0082615 1.7781241 60_.6413_

0.233405661 0.32231 170.85059 57.71755 173.15022 302.24571 0,9057632 i.4573203 48_.i:-i_

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) I km/sec) (deg) (deg) (k m/see) {km/sec) (Lm/sec)

800.00000 51.60000 1.36691 14.79379 19.86671 1.24294 0.44912 0.34903

800.00000 51.60000 1.36691 44.81383 352.26459 0.96086 -0.13052 0.9634,3

71mes (days)

Depart/Arrive

[light/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.32

Eff Delta-V (km/sec) 1.37

Vei Losses (m/secl 57.26

Propellant (kg or t) 30.96

Burn time (hr) 0.36

Thrust (ins or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t}

0ry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 200.00 719.00 919.00

200.00 519.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0083 0.9935

1.6431 1.4573

1.3697 1.4798 0.0000

None Vloss None

3.93 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0,17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



._ 1 ' ; ;r,':erged_

_,_3ta'/ Time Depart

:4ays:

: Earth

5!6.9q59 Mars

SEP 6, 2022, 12.9000 hours GMT

Julian Date 59829.0000

AUG 23, 2024, Ii.9008 hours GMT

Julian Date 60545.9959

pE R FORMA_CE SUMMARY

Arrive

Mars

Earth

NAb 25, 2023, 12,30,]0 nours 6MT

Julian Date 6%329. _2r"7

MAR !I, 2025, ll,qDC'e hours GMT

Julian Date 60?45.9959

Total Surat2on

Leg Initial

l 118.981

2 51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 30.746 0.000 0.000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000

Probes AeroBrk Drops Samples _'_etMas s

17.312 13.100 0.0DO 0.3C3 51,823

23.558 C.000 0.000 0.3C':3 6.2:3S,

Leg

i

2

DEPARTURE/ARRIVAL ,CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deg) (deg) (min) (k m/s) (m/s)

4.30121 45.62 61.90 21.152 1.35858 56.062

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ';Loss

(k m/s] (deg) (deg) (min) (km/s) <m,"s_

3.85562 -19.60 185.90 0,000 O.00C0@ 8.800

6.26432 -8.06 336.53 0.000 0.00000 0.:303

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion

(AU) (deg) (deg) (deg) (deg) (deg) (AU) (AU)

1 1.3903358 0.275010618 3.01779 343.56458 0.69785 359.31311 142.59166 1.0079787 1.7726929

2 1.1815418 0.233405601 0.32232 170.85059 57.71753 173.15022 302.24572 0.9057633 1.4573202

Perlo_

(daysl

598.794?3

469.18714

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (km/sec) (deg) (deg) (km/sec) [km/sec) [km/sec]

800.00000 51.60000 1.35858 13.38983 18.67918 1.25204 0.42328 0.31461

800.00000 51.60000 1.35858 45.54365 349.87332 0.93668 -0.16730 0.96973

Times (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

?ropuision Type Vloss

Vinf (km/sec) 4.30

Elf Delta-V (km/sec) 1.36

Vel Losses (m/secl 56.06

Propellant (kg or t) 30.75

Burn time {hr) 0.35

Thrust (Ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

0.00 200.00 717.00 917.00

200.00 517.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0080 0.9935

1.6444 1.4573

1.3896 1.4798 0.0000

None Vloss None

3.86 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



," =" : ; ,, _; _r,': ; Lo4ded 'qa se

,. ' ; _verqed; PER FO_I_ICE SUMMARY

'_ Jtay T£me Depart

<days)

: Earth

5[5.9959 Mars

SEP 7, 2022, 12.0000 hours GMT

Julian Date 59830.0000

AUG 23, 2024, 11.9007 hours GMT

Julian Date 60545.9959

Art:re }'.. ]k" -_e

] ] / ]

Mars .MAP 26, 2023, 12.8,0,<,C hours 3MT ,.. ,1

Julian Date 6083,:, .0:} :"

Earth MAR ii, 2:,25, II,9007 h,]'ars 3P:T 27[ ....

Jui:an Date 60745. 9q5 _

Total D,_rat=on _-5 }::>

Leg Initial

1 I18,931

2 51.823

SPACECRAFT MASS SUMMARY (kg or t}

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 30.696 0.000 0.000 0,000 0.000 0.000 17.312 13.100 0.000 ,0.C,00 51.9Z3

6.300 15.765 0.000 0.000 0,000 0.000 0.000 23,558 0.0C0 0.000 0,30; 6 23:

Leg

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(kmls) (deE) (deE) (min) (k m/s) [m/s)

4.29688 45.21 60.82 21.118 1.35668 55.790

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Dei '7 ".'L3ss

(k m/s) [deg) {deE) [min] (.km/s) mis

3.81981 -19.48 186.06 0.000 0.0000: }.[']{

6.26432 -8,06 336,53 0.000 0,00000 _,7:':

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

.eg Semi-Axis Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion ?er=oc

(AU) (deg) (deg) (deE) (deE) (deE} (AU} (AU] !_ays:

l 1.3888531 0.274408499 2.98654 344.53555 359.71465 0.29549 143.05247 1.0077400 1.7699662 59-,_3714

2 1.1815418 0.233405571 0.32232 170.85059 57.71751 173.15022 302,24573 0.9057633 !.4573202 44_i0:1_

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deE) (km/sec} (deg) (deE) (km/sec} (_m/sec) (km/sec)

800.00000 51.60000 1.35668 12.68680 18.11631 1.25794 0.41156 0.29796

800.00000 51.60000 1.35668 45.92999 348.76943 0,92555 -0.18378 0,97476

::mes (Gays)

Depart/Arrive 0.00

Y!ight/Stay

{sclCap Orbits [radii)

Apoapse Distance 12.09

Periapse Distance 1.13

_pacecraft Distances (AU}

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

-_aneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.30

Eff Delta-V (km/sec] 1.36

Vel Losses {m/sec) 55.79

Propellant [kg or t) 30.70

Burn time (hr) 0.35

Thrust (1Ds or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t}

Dry Stage Jettisoned 6.00

?robes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Art

200.00 716.00 916.00

200.00 516.00 200.00

0.00 10.95 0,00

0.00 1.07 0,00

1.0077 0.9935

1.6450 1.4573

1.3995 1.4798 0.0000

None Vloss None

3.82 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0,00



_,_e Name: Loaded Cas_

(qonverged)

:<ral Time Depart

,daysl

Earth

514.9959 Mars

SEP 8, 2022, 12.0000 hours GMT

Julian Date 59831.0000

AUG 23, 2024, 11.9006 hours GMT

Julian Date 60545.9959

PERFOPMANCE 3rJMM_Rf

Arrive

Mars

Earth

MAR 27, 2023, 12.000C hours GMT

Julian Date 6001!.0000

MAR i!, 202_, 11.9006 hours GMT

Julian Date 60745.qq5 q

Tcta! Luration

Li ;;." 7ire

Z < ] " <,C )

2 ] ] . ] _(;,3

_14 . -'>57

LeT

l

2

Initial

118.921

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 30.686 0.000 0.000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000

Probes AeroBrk Drops Samples NetHass

17.312 13.!00 0.000 0.00C 51.823

23.558 0.000 O.OOO 0.000 6.it:

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg) (deg) (min) (kmls} (m/s)
4.29603 44.78 59.76 21.111 1.35630 55.737

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg) (deg) {min) (km/s) :m/s]

3.78409 -19.35 186.20 0.000 0.00000 0.000
6.26432 -8.06 336.53 0.000 0.0000C 2.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

_eg Semi-Axis Eccentricity Inclination Asc Node ArE Per True Anom True Anom Perihelion Aphelion

(AU) {deg) (deg) (deg) (deE) (deE) (AU) (AU]

1 1.3873347 0.273834617 2.95604 345.50704 358.72118 1.28811 143.52268 1,0074344 1.7672350

2 1.1815417 0.233405541 0.32232 170.85059 57.71750 173.15022 302.24574 0.9057634 1.4573201

_er133

:_ays
536.857[Z

469.1071]

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

()an) (deg) (km/sec) {deg) (deE) (km/sec) <i<m/secl {km/sec]

800.00000 51.60000 1,35630 11.98622 17.57641 1.26479 0.40064 0.28167

800.00000 51.60000 1.35630 46.32683 347.73845 0.91522 -0.19891 0.9810C

Times (days)

0epart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf {km/sec) 4.30

Eff Delta-V (km/see) 1.36

Vel Losses (m/sec} 55.74

Propellant (kg or t) 30.69

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200.00 715.00 915.00

200.00 515.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0075 0.9935

1.6457 1.4573

1.4094 1.4798 0.0000

None Vloss None

3.78 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0,00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0,00



",, ' Converged;

.,_ Sr]f Time Depart

:days)

Earth

513.9959 Mars

sgP 9, 2022, 12.0000 hours GMT

Julian Date 59832.0000

AUG 23, 2024, 11.9005 hours GMT

Julian Date 60545.9959

PERFORMANCE SUM_\RY

Arrive

Mars

Earth

F[i _t_ TLTe

:]i!_

" _ ", C,n - ;M"' " " "I'_.R 2_, 2023, ._ ..... r,,s:rs ......
7uiiar, Date 4 %£,32 , :,,:,t::

P'_,_ 11, 2025, 11.9075 r,;:rs :]_,!7 -'
7Ui tar; Date 63745. _'_i_

Total Duration 9!2 , ]]5]

Leg Initial

i 118.952

2 51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propel1 Tankage Engine Propell Tankage Inert

6.000 30.717 0.000 0.000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000

Probes AeroBrk Drops Samples /elMass

17,312 13.100 0.:300 0.C30 5".912

23.558 0.000 0.000 0.080 6.23:

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Dei V VLoss

(km/s) (deE) (degl (min) {km/s) (m/s)

4.29871 44.33 58.70 21.132 1.35748 55.905

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Deci Rt Asc Brn Tm Dei V "/Lass

(k/n/s) (deE) (deg) [min) (km/s) im/s

3.74844 -19.22 186,33 0.000 0.00000 0.80C
6.26432 -8.06 336.53 0.000 O.OOOO0 8.03:

Leg Semi-Axis Eccentricity Inclination

(AU) (deE)

1 1,3857809 0.273290302 2.92626

2 1.1815417 0.233405512 0.32232

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Asc Node Arg Per True Anom True Anom

{deE) {deg) (deg) (deg)
346.47904 357.71749 2.29092 144.00226

170.85059 57.71749 173.15022 302.24574

Perihelion Aphelion _erisc

(AU) [AU) (days
1.0070604 1.7645014 595.954f9

0.9057634 1.4573201 469.1C'12

Altitude Inclination

(km) (deg)

800.00000 51.60000

800.00000 51.60000

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km/sec) (deg} (deg) (km/sec) (km/sec) (km/sec}

1.35748 11.29056 17.06114 1.27263 0.39057 0.26577

1.35748 46.73100 346.78866 0.90583 -0.21265 0.98844

Tlmes (days)

Depart/Arrive

Flight/Stay

gsc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)

M:nimum Heliocentric

Ma:.:_mum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.30

=£ff Delta-V {km/sec) 1.36

/e. Losses (m/sec] 55.90

Frcpeilant (kg or t) 30.72

Burn time (hr] 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

r., Stage Jettisoned 6.00

Probes Separated

A+_roBrake Separated

Drop Mass Left

S,_mple Mass Added

Earth

Dep Hello

0.00

200.00

1.0072

1.6463

0.00

0.00

MISSION OPERATIONS

Mars Earth

Art Dep Hello Art

200.00 714.00 914.00

514.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9935

1.4573

1.4193 1.4798 0.0000

None Vloss None

3.75 3.84 6.26

0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



•,q SL_y Time Depart

(_aysJ

t Earth

512.9959 Mars

PERFORMANCE 3U,V_4AP Y

SEP 10, 2022, 12,9000 hours GMT

Julian Date 59833.0000

AUG 23, 2024, 11.9004 hours GMT

Julian Date 60545.9959

Arr['le

Mars

Earth

MAR 29, 2023, 12.0090 hour{ ,H-

3uLian Date 60033.000 '/

MAR II, 2025, 11.9004 hours GMT

Julian Sate 60745.995'9

Total Duration

20], % %,_ ;r

,ti ,)]?

Leg Initial

" 119.024

2 51.823

SPACECRAFT MASS SUMMARY [kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 30.789 0.000 0.000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0.000

Probes AeroBrk Drops Samples NetMass

17.3!2 13.100 0.000 0.0CO 51.829

23.558 0.000 0.000 ,3.0,23 6.2CC

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(km/s) (deg} {deg) (min} (k m/s) (m/s}

4.30496 43.86 57.65 21.182 1.36024 56.299

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ";Loss

(k m/s) {deg) [deg) (min) {km/s] m/s

3.71291 -19.08 186.44 0.000 0.00,380 3.8'31

6.26432 -8.06 336.53 0.000 0.000,3'3 Z._,,_

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphel_cn ?er=_z

(AU) (deg} (deg) (deg) (deg) (deg) (AU) {AU) _iaays

1 1.3841920 0.272776903 2.89717 347.45155 356.70365 3.30386 144.49113 1.0066164 1.7617676 594.830£_

2 1.1815417 0.233405482 0.32232 170.85060 57.71748 173.15022 302.24575 0.9057634 1.4573200 469.10_11

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension × Dot Y Dot Z Dot

{k m) (deg} (km/sec) (deg) (deg) (km/sec) (km/sec) (km/sec)

800.00000 51.60000 1.36024 10.60236 16.57202 1.28148 0.38134 0.25027

800.00000 51.60000 1.36024 47.13919 345.92768 0.89749 -0.22497 0.99707

rimes (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Haneuvers

Propulsion Type Vloss

Vinf (k m/see) 4.30

Eff Delta-V (km/sec) 1.36

Vel Losses (m/sec] 56.30

Propellant ikg or t) 30.79

Burn t±me [hr) 0.35

Thrust (Ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes {kg or t)

Dr}' Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200.00 713.00 913.00

200.00 513.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0070 0.9935

1.6469 1.4573

1.4292 1.4798 0.0000

None Vloss None

3.71 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



.' i-, i ," _L_:_,: Loaded Ca_e

:,;snvergedl

%Lay Ttrne
days )

5 _ i. 9958

PEP EORMA_;CB nrJ_P'_'

Depart Arrive

Earth SEP Ii, 2022, 12.0000 hours GMT Mars

Julian Date 59834.0000

Mars AUG 23, 2024, 11.9003 hours GMT Earth

Julian Date 60545.9958

MAR 30, 2023, 12.,30:30 hours GMT

Julian Date 60034 0]3_,

MAP il, 2025, 11.9309 ho']r3 _][4T

julian Date 6C,745.9958

Total Duration

L)/b

2 ] i.. ] 0

Leg

i

2

Initial

119.138

51.823

SPACECRAFT MASS SUMMARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 30.903 0.000 0,000 0.000 0.000 0.000

6.300 15.765 0.000 0.000 0.000 0.000 0,000

ProDes AeroBrk Drops Samples NetMass

17,312 !3.100 0.000 0.000 51.823

23.558 ,9.000 0.000 0.0C0 6.230

Le I_

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

{k m/s} (deg} (deg) (min) (km/s) (m/s)

4.31482 43.37 56.63 21,260 1.36460 56.926

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Dei V ','Loss

(km/s) Ideg) ideg] (min) {km/s) _,s

3.67749 -18.93 186.54 0.000 0.0088,3 1,305

6.26432 -8.06 336.53 0,000 0,0 '90'I331 ];I3;;I_

eg

2

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion PericC

(AU] (deg) (deg) (deg) (degl (deg) (AU) {AU) ,:days

1.3825683 0.272295783 2.86875 348.42459 355.67973 4.32685 144.98922 1,0061008 1.7590358 593,78]_5

1.1815417 0.233405452 0.32232 170.85060 57.71747 173.15022 302.24576 0,9057634 1.4573200 469.13711

LAUNCH DELTA V ORIENTATION I PLANETOCENTRIC

Altitude Inclination Delta v

(km) (deg) (kmlsec)

800.00000 51.60000 1.36460

800.00000 51.60000 1.36460

Declination Rt Ascension X Dot Y Dot Z Dot

(deg) {deg) (km/sec) (km/sec} (km/sec)

9.92414 16.11047 1.29139 0.37300 0.23518

47.54795 345.16235 0.89035 -0.23587 1.00686

-:mes {days>

Depart/Arrive

Flight/Stay

_sc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

"pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 200.00 712.00 912.00

200.00 512.00 200.00

1.0067

1.6475

0.00 10.95 0.00

0.00 1.07 0.00

0.9935

1.4573

1.4391 1.4798 0.0000

[a_euvers

Propulsion Type Vloss

Vinf (km/sec) 4.31

Eff Delta-V (km/sec) 1.36

Vel Losses (m/sec) 56.93

Propellant (kg or t) 30.90

Burn time <hr) 0.35

Thrust [ibs or klbs) 24.75

Spec Imp (see) 463.4

4ass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

0.00

0.00

None Vloss None

3.68 3.84 6.26

0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



.' ::_,_ ,_]me: Loaded Case

., ' : ,';:s n'ze r ged )

Stay TLme Depart

{days)

Earth

209.9958 Mars

PERFORMANCE SUMMARY

Arrive

SEP 13, 2022, i2.0000 hours GMT Mars APR I, 2923, 12.C%'7_ r:_,_rs gMT

Julian Date 59836.0000 Jul=an Date 60536.:3000

AUG 23, 2024, 11.9001 hours GMT Earth MAR ii, 2025, li.)C'Ol bouts GMT

Julian Date 60545.9958 Julian Date 6_745.9958

],11

Total Duration ....

Leg

1

2

Initial

119.497

51.823

SPACECRAFT MASS SUMMARY (,kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops Samples NetMass

6.000 31.262 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000 0.000 51.9Z3

6.300 15.765 0.000 0.000 0.000 0.000 0.000 23.558 0.000 0.000 0.0O0 6.20C

Leg

I

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

[k m/s) (deg) {deg} {min) (k m/s) (m/s)

4.34547 42.35 54.65 21.507 1.37824 58,925

3.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Oecl RL Asc Brn Tm Del V ",L=ss

(km/s) [deg) (deg) [min:, (km/s: m,s

3.60710 -18.61 186.68 0,000 0.00C,30 3.30[

6.26431 -8.06 336.53 0.000 0.00000 3.30:1

_eg

i

2

Semi-Axis

(AU)

1.3792178

1.1815417

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Perzoz

(deg) (deg) (deg) (deg) (deg) (AU) (AUI zays

0.271435907 2.81381 350.37226 353.60205 6.40262 146.01269 1.0048486 1.7535870 591._266"

0.233405392 0.32232 170.85060 57,71745 173.15022 302,24577 0.9057635 1.4573199 469.13_C9

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) {deg} Ikm/sec] (deg) (deg) [km/sec] <km/sec] <km/sec)

800.00000 51.60000 1.37824 8.60769 15.27520 1.31458 0.35902 0.20628

800.00000 51.60000 1.37824 48.35293 343.94129 0.88016 -0,25336 1.02990

7imes {days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits {radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 200,00 710.00 910.00

200.00 510.00 200.00

0.00 10.95 0.00

0.00 1.07 0.00

1.0062 0.9935

1,6487 1.4573

1.4588 1.4798 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.35

Elf Delta-V (km/sec) 1.38

Vei Losses (m/sec] 58.92

Propellant [kg or t) 31.26

Burn time [hr] 0.36

Thrust (ibs or klbs} 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

None Vloss None

3.61 3,84 6.26

0,00 0.00 1,57 0.00 0.00

0,00 15.41 0.00

0.00 0.00 15.76 0,00 0.00

0.00 0,17 0.00

0.00 24.75 0.00

0,0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



' : >_verged} PER FORMANCE SUMMARY

Leg

1

5t_'/ T 3.,-'e Depart

( d a '/S ,

509.3264

Arrive

Earth

Mars

SEP 14, 2022, 4.i0671 hours GMT Mars APR 2, 2023, 4.0671 hc_:rs GMT

Julian Date 59836.6695 Julian Date 600]6.6695

AUG 23, 2024, 11.9000 hours GMT _ Earth MAR ii, 2025, 11.900@ hours GMT

Julian Date 60545.9958 1 /ulian Date 643745.9958

\
i_j_O:j,.-Of- Total Duration

CZ: 19
SPACECRAFT MASS SUq,94ARY (kg or t)

......... Depart .................. Arrive .........

Initial Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops

119.656 6.000 31.421 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000

51.823 6.300 15.765 0.000 0,000 0.000 0.000 0.000 23.558 0.000 0.000

_-i.:_<t 7,!:e

2_,<'.;;;?]

Samples NetMass

0.00C 51.923

0.00,3 6.2,:C

Leg

1

o

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(deg) (deg) (min) (km/s) (m/s)42.00 54.01 21.617 1.38432 59.831

_.83794 0.42 29.07 10.347 1.57251 15.412

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(k m/s) (deg) (deg) (min) (km/s) em/s:

3.58369 -18.49 186.71 0.000 0.00000 0.00,3

6.26431 -8.06 336.53 0.000 0.00000 0.23C

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

_g Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom

{AU) (deg) (deg) (deg) (deg) (deg)

L 1.3780659 0.271180095 2.79597 351.02468 352.89782 7.10619 146.36329

! 1.1815417 0.233405372 0.32232 170.85060 57.71744 173.15022 302.24578

Perihelion

(AU)

1.0043619

0.9057635

Aphelion

(AU)

1.7517700

1.4573199

Per=od

{days)

590.88563

469.10709

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (km/sec) (deg) (deg) (km/sec} (km/sec) (km/sec)

800.00000 51.60000 1.38432 8.18158 15.02302 1.32339 0.35517 0.19700

800.00000 51.60000 1.38432 48.61476 343.62964 0.87809 -0.25794 1.03863

Earth

Dep

:mes {days)

Depart/Arrive 0.00

Flight/Stay

3c/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

oacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

_neuvers

Propulsion Type Vloss

Vinf (hm/sec) 4.36

Eff Delta-V (km/sec) 1.38

Vel Losses (m/sec) 59.83

Propellant (kg or t) 31.42

Burn time (hr) 0.36

Thrust (Ibs or klbs) 24.75

Spec Imp (sec) 463.4

]ss Changes (kg or t)

Dry Stage Jettisoned 6.00

ProDes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Mars Earth

Hello Arr Dep Hello Arr

200.00 709.33 909.33

200.00 509.33 200.00

0.00 10.95 O.0O

0.00 1.07 0.00

1.0060 0.9935

1.6490 1.4573

1.4654 1.4798 0.0000

None Vloss None

3.58 3.84 6.26

0.00 0.00 1.57 0.00 0.00

0.00 15.41 0.00

0.00 0.00 15.76 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0,0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



.... .<._e N J_'e: Loaded Ca'se

,;e l '_'onre." 3ed 1

e'; Stay Time Depart

(days}

: Earth

,: 513.2570 Mars

OCT 9, 2024, 12.9000 hours GMT

Julian DaLe 60592.0000

SEP 30, 2026, 10.5960 hours GMT

Julian Date 61313.9415

?ERFO9 _%NCE SUMMARY

Arrlve

Mars

Earth

MA'f 5, 2025, 4.4291 r_ours GMT

Julian Date _%_7{:.( ,_4=

APR 18, 2,927, 1,3.5960 hours 6MT

Julian Date 61513.9415

Total Duratzon

F'.:]r<t T:me

d a / ']

_ ££-3

)2 I. :_4 1_,

Leg Initial

1 i18.695

2 51.693

SPACECRAFT MASS SUMMARY {kg or t]

......... Depart .................. Arrive .........

Engine Propell Tankage Englne ?ropell Tankage Inert

6.000 30.590 0.000 0.000 0.000 0.000 0.000

6.300 15.635 0.000 0.000 0.000 0.0DO 0.000

Probes AeroBrk Drcps Samples :;etHass

17.312 13.100 0.900 0.303 51.693

23.558 O.ODO 0.000 O.OC 13 6.2C8

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(deg) (dog) (min) (km/s) (m/s)
48.90 108.57 21.045 1.35434 55.296

15.24 49.80 10.262 1.56167 15.033

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Dei "/ ",'Loss

{_m/s) (deE) (deE) (min) :km/s:

-29.11 232.32 O.O00 0.000C:3 3.3:1_3-1.78 11.02 0.000 0.00000 3,30,3

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Per=sd

(AU) (dog) (deE] (deE) (deg) (deE) {AU) (AU) <days

1 1.3868010 0.279785537 3.23528 15.38136 2.69835 357.28155 146.01688 0.9987941 1.7748078 596._i_63

2 1.2361880 0.260104758 1.27868 27.87954 235.25057 181.89730 304.67056 0.9146496 1.5577263 5_2.024_-

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deE) (km/sec) (deE} (deg) (km/sec) (km/sec] (km/sec}

800.00000 51.60000 1.35434 19.64712 59.68520 0.64381 1.10109 0.45536

800.00000 51.60000 1.35434 41.23676 37.90962 0.80354 0.62576 0.89274

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 208.68 721.94 921.94

208.68 513.26 200.00

0.00 10.95 O.O0

0.00 1.07 0.00

0.9988 1.0040

1.6644 1.5574

Times (days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AUI

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.29

Elf Delta-v (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30.59

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t}

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

1.4604 1.6690 0.0000

None Vloss None

4.83 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.0O 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0,00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0,00



;" F:_ N]F_:: Loadqd Case

:- [ 'C_n'zergedi

.,_ Stay 7_me Depart

idays:

Earth

515.9755 Mars

PER FORMA_;C E ? U,u_M/'.P Y

OCT I0, 2024, 12.0000 hours GMT

Julian Date 60594.0000

SEP 30, 2026, 10.5955 hours GMT

Julian Date 61313.9415

Arrive

Mars

Earth

MAr g 2023, ii.1837 hours SMT

]u1£an Date 6C,797.966C

APR 18, 2027, 10.5955 hours GMT

Julian Date 6151].'941%

],Jl;

"'3:44;

Leg Initial

i 118.695

2 51.693

SPACECRAFT MASS SUM_.RY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert

6.000 30.590 0.000 0.000 0.000 0.000 0.000

6.300 15.635 0.000 0.000 0.000 0.000 0.000

Probes AeroBrk Drops Samples NetMass

17.3!2 13.100 8.030 0.00S 51.693

23.558 0.000 0.080 ,3.8S'3 E.2[l

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Dei V VLoss

(deg) ldeg) (min) (k m/s) (m/s)46.98 107.40 21.045 1.35434 55.296

3.82106 15.24 49.80 10.262 1.56167 15.033

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del '/ ";Less

(k m/s) (deg) (deg) (min) (km/s) m/s

4.98228 -27.84 232.67 0.000 0.00000 ;3.3,0[

-I.78 11.02 0.000 0.00G0C ^.,333

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelicn Per_:

(AU) (deg) (deg) (deg) (deg) (deg) (AU) (AU) Cays

i 1.3937281 0.283642741 2.99740 17.36082 1.30228 358.67403 144.24864 0.9984072 1.789049C 6_.98-6_

2 1.2361879 0.260104738 1.27868 27.87954 235.25056 181.89729 304.67055 0.9146496 1.5577262 532.C24"9

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (km/sec) (deg) (deg) (km/sec) (hm/sec) (kmlsec}

800.00000 51.60000 1.35434 15.71553 62.15622 0.60892 1.15277 0.36684

800.00000 51.60000 1.35434 44.01033 35.50621 0.79294 0.56573 0.94098

Times {days)

Depart/Arrive

Flight/Stay

Esc/Cap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.29

Eff Delta-V (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30.59

Burn time (hr) 0.35

Thrust (lbs or klbs) 24.75

Spec Imp {sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Arr

0.00 203.97 719.94 919.94

203.97 515.98 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9984 1.0040

1.6648 1.5574

1.4354 1.6690 0.0000

None Vloss None

4.98 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



_" F i 2e }_3_r! : Leaded Case

} (,';_nverqed,

,$ Stay Time Depart

(days)

Earth

516.4219 Mars

PER FC_MANCE }{;MM_R Y

OCT 12, 2024, 12.0000 hours GMT

Julian Date 60596.0000

SEP 30, 2026, i0.5)50 hours GMT

JuLian Date 61113.9415

Arrive

Mars

Earth

MAY 2, 2025, 9.4686 hours :LMT

JuLian Late 607%".51 ]<

APR 18, 2027, 13.5950 hours 3MT

Julian Date 61_13.9415

Total D:aratius.

2:31._1}'9

Leg Initial

1 118.695

2 51.693

SPACECRAFT MASS SUMMARY {kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Probes AeroBrk Drops

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 0.000

6.300 15.635 0.000 0.000 O.000 0.000 0.000 23.558 0.000 0.000

SampLes

0. C00

0. 000

Ne:Mass

5' 693
6.Z33

Leg

!

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(deg) (deg) (min) (km/s) {m/s}45.86 105.46 21.045 1.35434 55.296

3.82106 15.24 49.80 10.262 1.56167 15.033

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del V ",'Lsss

(k m/s) (deg) (deg) (min) [km/s m s
5.02196 -27.09 232.99 0.000 0.000C0 _ .....

-1.78 11.02 0.008 0.C00C3 3._}

_eg

1

2

Semi-Axis

(AU)

1.3952564

1.2361878

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion PerlcC

(deg) (deg} (deg) (deg) (deg) (AU) (AU} (days

0.284799605 2.84632 19.34228 359.53967 0.43332 143.83732 0.9978879 1.7926249 68_.9_643

0.260104717 1.27868 27.87954 235.25055 181.89728 304.67054 0.9146495 1.5577261 5C2.:24_4

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg} (km/sec) (deg) (deg) {km/see) (km/sec) (km/sec)

800.00000 51.60000 1.35434 13.73068 61.88002 0.62009 1.16034 0.32146

800.00000 51.60000 1.35434 45.27230 33.35667 0.79609 ,0.52406 0.96220

?imes (days)

Depart/Arrive

Flight/Stay

ZsclCap Orbits [radii}

Apoapse Distance 12.09

Periapse Distance 1.13

Spacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/sec) 4.29

Eff Delta-V (k_a/sec} 1.35

Vel Losses (m/sec) 55.30

Propellant {kg or t} 30.59

Burn time (hr) 0.35

Thrust (ibs or kids) 24.75

Spec Imp (sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Arr Dep Hello Art

0.00 201.52 717.94 917.94

201.52 516.42 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9979 1.0040

1.6649 1.5574

1.4313 1.6690 O.00OO

None Vloss None

5.02 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

O.O0 0.00



: . :i , _! _ _,; : h';,]'J_:<[ '%'ase

_;.! : ::¢_vergedl

.,q Stay Time Depart

iday:;)

Earth

5!5.1053 Mars

PER FO E,_kt_CE SUMMA_ Y

OCT 14, 2024, 12.0000 hours GMT

Julian Date 60598.000G

SEP 30, 2026, 10.5946 hours GMT

Julzan Date 61313.9414

Arrive

Mars

Earth

f'". ;hi T._e

],j 7''_

MAY 3, 2025, _.9684 hours GMT 2_:";_1

Jui_an Date 6137'%8._]62

APR 18, 2027, 1,3.5')46 r,surs 3M7 21 ,-!_

Julian Date 61513.9414

Tstai Duratlon >i_.}_14

Leg

1

2

Initial

118.695

51.693

SPACECRAFT MASS SUMMARY (kg or t}

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Pro_es AeroBrk Drops Samples ?;et:,:ass

6.000 30.590 0,000 0.000 0.000 0.000 0.000 17.312 13.100 i 0.000 0.COC _1.697

6.300 15.635 0.000 0.000 0.000 0.000 0.000 23.558 0.000 ,3.000 0.0£,¢ 4.277

Leg

i

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart ............................................. Arrive .......................

V Inf Decl Rt Asc Brn Tm De/ V VLoss V Inf Oeci Rt Asc Brn Tm Del V ",'Loss

(deg) (deg) (min) (km/s) (m/s) (km/s} (deg) (deg) (min) (km/sl m/'S

45.17 102.84 21.045 1.35434 55.296 4.96471 -26.65 233.31 0.000 0.00800 5.303

3.82106 15.24 49.80 10.262 1.56167 15.033 _ -1.78 Ii.02 0.000 0.00000 3.3C0

Leg

1

2

Semi-Axis

(AU)

1.3921562

1.2361878

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion ?er_o_

(deg) (deg) (deg) (deg) (deg) (AU} (AU) Ca':,s

0.283763916 2.74406 21.32581 357.45764 2.51223 144.51343 0.9971125 1.7871999 599.9_114

0.260104696 1.27868 27.87954 235.25054 181.89727 304.67053 0.9146495 1.5577260 532._2469

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(km) (deg) (km/sec) (deg) (deg) (km/sec_ [_m/sec_ (km/sec)

800.00000 51.60000 1.35434 12.58702 60.16505 0.65760 1.14660 0.29514

800.00000 51.60000 1.35434 45.95496 30.74266 0.80925 0.48131 0.97349

Earth

Dep

Times Idays]

Depart/Arrive 0,00

Flight/Stay

gsc/Cap Orbits {radii)

Apoapse Distance 12.09

Periapse Distance 1.13

3pacecraft Distances (AU)
Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

Vinf (km/see) 4.29

Eff Delta-V (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30.59

Burn time {hr) 0.35

Thrust {iDS or klbs) 24.75

Spec imp {sec) 463.4

Mass Changes (kg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Mars Earth

He!io Arr Oep Hello Arr

200.84 715.94 915.94

200.84 515.1! 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9973 1.0040

1.6647 1.5574

1.4434 1.6690 0.0000

None Vloss None

4.96 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0,00

0.0 442.1 0.0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



,, ', ,7onverged)

..: :'_,' T_me Depart

:,J_ '/s

L Earth

_11.4982 Mars

PER FOPMANCE SUMMARY

OCT 16, 2024, 12.0000 hours SMT

Julian Date 60600.0000

SEP 30, 2026, 10.5941 hours GMT

Julian Date 61313.9414

Arrive

Mars

Earth

MAY £, 2025, 22.63_5 heirs :SMT

7uliar, Date 60q02,4413

APR 18, 2027, 10.594! hours GMT

Julian Date 61519.9414

Tct_l Duration

£L:]: _ T.me

f ".'.4; _

_12.}414

Leg Initial

1 118.695

2 51.693

SPACECRAFT MASS SUMMARY (kg or t>

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propell Tankage Inert Pro_es AeroBrk Drops

_7.3_= 13 I00 0.0006.000 30.590 0.000 0,000 0.000 0,000 0.000 _ '_

6.300 15.635 0,000 0.000 0.000 0,000 0.000 23.558 0.000 0.000

Samples

0.080

0.00C

NetMass

51,693

6.2CC

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(degl (deg) (min) (k m/s} (m/sl44,84 99.34 21.045 1.35434 55.296

3.82106 15.24 49.80 I0,262 1.56167 15.033

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm De_ V Vtcss

(k m/s) (deg) (dog) (min) (_m/s: :m,s:

-26.48 233.63 0.000 0.00080 %.08C-1.78 11.02 0.000 0.00000 3.000

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Leg Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion Pericz

(AU) (deg) (deg) (dog) (dog) (deg) (AU) (AU) :da),sl

1 1.3834420 0.280110268 2.68532 23.31126 354.96198 5.00510 146.60265 0.9959257 1.7709593 594.3486}

2 1.2361877 0.260104676 1.27868 27.87954 235.25053 181.89726 304.67053 0.9146495 1.5577259 522,3Z465

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (km/sec) (deg) (deg) (km/sec) {_m/sec) {Km/sec)

800.00000 51.60000 1.35434 12.05664 57.06835 0.72003 1.11165 0.28289

800.00000 51.60000 1.35434 46.26018 27.27353 0.83227 0.42908 0.97849

Times (days]

Depart/Arrive

Flight/Stay

£sc/Cap Orbits (radiil

Apoapse Distance 12.09

Per[apse Distance 1.13

Spacecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

Maneuvers

Propulsion Type Vloss

V1nf (km/sec) 4.29

Eff Delta-V (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30,59

Burn time (hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

Mass Changes Ikg or t)

Dry Stage Jettisoned 6.00

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Hello Arr

0.00 202.44 713.94 913.94

202.44 511.50 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9968 1.0040

1.6640 1.5574

1.4764 1.6690 0.0000

None Vloss None

4.78 3.82 6.81

0.00 0.00 1.56 0.00 0.O0

0.00 15.03 0.00

0.00 0.00 15.64 0.00 0.00

0.00 0.17 0.00

0.00 24.75 0.00

0.0 442.1 0.0

0.00 6.30 0.00

17,31 23.56

13.10 0.00

0.00 0.00

0.00 0.00



,, l %'_ r, ve r'_ed )

Sta 7 Time Depart

,:daysJ

Earth

502.8623 Mars

P E ? FC: P M2...'ICE _;UMMAR Y

OCT 19, 2024, 12.0000 hours GMT

Julian Date 60602.0008

SEP 30, 2026, 10.5936 hours GMT

Julian Date 61313.9414

Affffkv_

Mars

Earth

MAY [5, 2025, 13.8983 nours GMT

7aliar_ Date 65811.0791

7ulkan 2ate 61_13.7414

Total 3_rati3:-.

Y_.;' ' ".7'

L} _. } ".L

Leg Initial

1 118.695

2 51.693

SPACECRAFT MASS S6_"_ARY (kg or t)

......... Depart .................. Arrive .........

Engine Propell Tankage Engine Propeli Tankage Inert Probes AercBrk Zrsps

6.000 30.590 0.000 0.000 0.000 0.000 0.000 17.312 13.100 3.300

6.300 15.635 0.000 0.000 0.000 0.000 0,000 23.55_ 0.0C0 3.300

Samples Ne:Mass

3.33'3 5".E_3

3,003 6, _^_

Leg

1

2

DEPARTURE/ARRIVAL CONDITIONS

...................... Depart .......................

V Inf Decl Rt Asc Brn Tm Del V VLoss

(deg) {deg) (min) (k m/s) (m/s)45.10 94.13 21.045 1.35434 55.296

3.82106 15.24 49.80 i0,262 1.56167 15.033

...................... Arrive .......................

V Inf Decl Rt Asc Brn Tm Del "/ VLsss

{k m/s) (deg) (deg) (min} (km/s r"s;

-26.85 233.76 0.000 0,00CC, 3 C,30_-1.78 11.02 0.000 0 0330C C.[CC

".g

HELIOCENTRIC TRANSFER ORBIT ELEMENTS

Departure Arrival

Semi-Axis Eccentricity Inclination Asc Node Arg Per True Anom True Anom Perihelion Aphelion

{AU} (deg) (deg) (deg) (deg) (deg) (AU) (AU)

1.3650918 0.271865766 2.70347 25.29803 351.67753 8.28769 151.68367 0.9939701 1.7362135

1.2361876 0.260104655 1.27868 27.87954 235.25052 181.89725 304.67052 0.9146495 !.5577258

PerloZ

(cays:,

592.565-_

532.12461

LAUNCH DELTA V ORIENTATION - PLANETOCENTRIC

Altitude Inclination Delta V Declination Rt Ascension X Dot Y Dot Z Dot

(k m) (deg) (k m/see) (deg) (deg) (km/sec) (k m/see) I_m/sec)

800.00000 51.60000 1.35434 12.46738 51.54822 0.82234 1.03562 0.29238

800.00000 51.60000 1.35434 46.02445 22.03937 0.87167 0.35287 0.97463

Lmes (days)

Depart/Arrive

Flight/Stay

sclCap Orbits (radii)

Apoapse Distance 12.09

Periapse Distance 1.13

_acecraft Distances (AU)

Minimum Heliocentric

Maximum Heliocentric

Geocentric 0.0000

MISSION OPERATIONS

Earth Mars Earth

Dep Hello Art Dep Helio Art

0.00 209.08 711.94 911.94

209.08 502.86 200.00

0.00 10.95 0.00

0.00 1.07 0.00

0.9962 1.0040

1.6620 1.5574

1.5541 1.6690 0.0000

_neuvers

Propulsion Type Vloss

Vinf (kmlsec) 4.29

Elf Delta-V (km/sec) 1.35

Vel Losses (m/sec) 55.30

Propellant (kg or t) 30.59

Burn time {hr) 0.35

Thrust (ibs or klbs) 24.75

Spec Imp (sec) 463.4

'ass Changes (kg or t)

Dry Stage Jettisoned

Probes Separated

AeroBrake Separated

Drop Mass Left

Sample Mass Added

6.00

None Vloss None

4.36 3.82 6.81

0.00 0.00 1.56 0.00 0.00

0.00 15.03 0.00

0.00 0,00 15.64 0.00 0.00

0.00 0.17 0.00

0,00 24.75 0.00

0.0 442.1 0,0

0.00 6.30 0.00

17.31 23.56

13.10 0.00

0.00 0.00

0.00 0.00
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